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SECTION 04200

MASONRY

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI SP-66 (1994) ACI Detailing Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82 (1997a) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM A 153/A 153M (1998) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM C 67 (1998a) Sampling and Testing Brick and 
Structural Clay Tile

ASTM C 90 (1998) Loadbearing Concrete Masonry Units

ASTM C 91 (1998) Masonry Cement

ASTM C 270 (1997ae1) Mortar for Unit Masonry

ASTM C 476 (1998) Grout for Masonry

ASTM C 494 (1998) Chemical Admixtures for Concrete

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 641 (1982; R 1991) Staining Materials in 
Lightweight Concrete Aggregates

ASTM C 780 (1996) Preconstruction and Construction 
Evaluation of Mortars for Plain and 
Reinforced  Unit Masonry

ASTM C 1019 (1989a; R 1998) Sampling and Testing Grout

ASTM C 1072 (1998) Measurement of Masonry Flexural 
Bond Strength
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ASTM D 2000 (1998c) Rubber Products in Automotive 
Applications

ASTM D 2240 (1997el) Rubber Property - Durometer 
Hardness

ASTM E 447 (1992b) Compressive Strength of Masonry 
Prisms

ASTM E 514 (1994) Test Method for Water Penetration 
and Leakage Through Masonry

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Masonry Work; G-A1.

  Drawings including plans, elevations, and details of wall 
reinforcement; details of reinforcing bars at corners and wall 
intersections; offsets; tops, bottoms, and ends of walls; control 
and expansion joints; and wall openings.  Bar splice locations 
shall be shown.  If the Contractor opts to furnish inch-pound CMU 
products, drawings showing elevation of walls exposed to view and 
indicating the location of all cut CMU products shall be submitted 
for approval.  Bent bars shall be identified on a bending diagram 
and shall be referenced and located on the drawings.  Wall 
dimensions, bar clearances, and wall openings greater than one 
masonry unit in area shall be shown.  No approval will be given to 
the shop drawings until the Contractor certifies that all 
openings, including those for mechanical and electrical service, 
are shown.  If, during construction, additional masonry openings 
are required, the approved shop drawings shall be resubmitted with 
the additional openings shown along with the proposed changes.  
Location of these additional openings shall be clearly 
highlighted.  The minimum scale for wall elevations shall be 1 to 
50.  Reinforcement bending details shall conform to the 
requirements of ACI SP-66.

SD-03 Product Data

Concrete Masonry Units (CMU); G-A1.
Insulation; G-A1.
Water-repellent Admixture; G-A1.

  Manufacturer's descriptive data.

Cold Weather Installation; G-A1.

  Cold weather construction procedures.

Qualifications; G-A1.

  Qualifications and experience of the mason and masonry 
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inspector.  A brief list of locations where buildings of similar 
design have been used shall be included with the detail drawings 
and shall also include information regarding date of completion, 
name and address of owner, and how the structure is used.

SD-04 Samples

Concrete Masonry Units (CMU); G-A1.

  Color samples of three stretcher units of each color and type, 
and one unit for each type of special shape.  Units shall show the 
full range of color and texture.

Anchors, Ties, and Bar Positioners; G-A1.

  Two of each type used.

Expansion-Joint Materials; G-A1.

  One piece of each type used.

Joint Reinforcement; G-A1.

  One piece of each type used, including corner and wall 
intersection pieces, showing at least two cross wires.

Insulation; G-A1.

  One piece of board type insulation, not less than 400 mm by 600 
mm in size, containing the label indicating the rated permeance 
and R-values.

SD-06 Test Reports

Efflorescence Test; G-A1.
Field Testing of Mortar; G-A1.
Field Testing of Grout; G-A1.
Prism tests; G-A1.
Masonry Cement; G-A1.
Fire-rated CMU; G-A1.

  Test reports from an approved independent laboratory.  Test 
reports on a previously tested material shall be certified as the 
same as that proposed for use in this project.

Special Inspection; G-A1.

  Copies of masonry inspector reports.

SD-07 Certificates

Concrete Masonry Units (CMU); G-A1.
Control Joint Keys; G-A1.
Anchors, Ties, and Bar Positioners; G-A1.
Expansion-Joint Materials; G-A1.
Joint Reinforcement; G-A1.
Reinforcing Steel Bars and Rods; G-A1.
Masonry Cement; G-A1.
Insulation; G-A1.
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Mortar Admixtures; G-A1.
Grout Admixtures; G-A1.

  Certificates of compliance stating that the materials meet the 
specified requirements.

Insulation; G-A1.

  Certificate attesting that the board insulation furnished for 
the project contains recovered material, and showing an estimated 
percent of such recovered material.

1.3   SAMPLE MASONRY PANELS

After material samples are approved and prior to starting masonry work, 
sample masonry panel shall be constructed.  At least 48 hours prior to 
constructing the sample panel, the Contractor shall submit written 
notification to the Contracting Officer's Representative.  Sample panel 
shall not be built in, or as part of the structure, but shall be located 
where directed.

1.3.1   Configuration

Panel shall be L-shaped to represent all of the wall elements.  Panel shall 
be of the size necessary to demonstrate the acceptable level of workmanship 
for each type of masonry represented on the project.  The minimum size of a 
leg of an L-shaped panel shall be 2.5 m by 1.2 m. 

1.3.2   Composition

Panel shall show full color range, texture, and bond pattern of the masonry 
work.  The Contractor's method for mortar joint tooling; grouting of 
reinforced vertical cores, collar joints, bond beams, and lintels; 
positioning, securing, and lapping of reinforcing steel; positioning and 
lapping of joint reinforcement (including prefabricated corners); and 
cleaning of masonry work shall be demonstrated during the construction of 
the panels.  Installation or application procedures for anchors, wall ties, 
CMU control joints,  expansion joints, insulation, and flashing,  shall be 
shown in the sample panels.  The panel shall contain a masonry bonded corner
 that includes a bond beam corner.  Panel shall show parging and 
installation of electrical boxes and conduit.  Panels that represent 
reinforced masonry shall contain a 600 mm by 600 mm opening placed at least 
600 mm above the panel base and 600 mm away from all free edges, corners, 
and control joints.  Required reinforcing shall be provided around this 
opening as well as at wall corners and control joints.  Panel shall include 
spray-on water repellent as specified in Section 07190 WATER REPELLENT.

1.3.3   Usage

The completed panel shall be used as the standard of workmanship for the 
type of masonry represented.  Masonry work shall not commence until the 
sample panel has been completed and approved.  Panel shall be protected 
from the weather and construction operations until the masonry work has 
been completed and approved.  After completion of the work, the sample 
panel, including all foundation concrete, shall become the property of the 
Contractor and shall be removed from the construction site.

1.4   DELIVERY, HANDLING, AND STORAGE
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Materials shall be delivered, handled, stored, and protected to avoid 
chipping, breakage, and contact with soil or contaminating material.

1.4.1   Masonry Units

Concrete masonry units shall be covered or protected from inclement weather 
and shall conform to the moisture content as specified in ASTM C 90 when 
delivered to the jobsite.  

1.4.2   Reinforcement, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall 
be stored above the ground.  Steel reinforcing bars and uncoated ties shall 
be free of loose mill scale and rust.

1.4.3   Cementitious Materials, Sand and Aggregates

Cementitious and other packaged materials shall be delivered in unopened 
containers, plainly marked and labeled with manufacturers' names and 
brands.  Cementitious material shall be stored in dry, weathertight 
enclosures or be completely covered.  Cement shall be handled in a manner 
that will prevent the inclusion of foreign materials and damage by water or 
dampness.  Sand and aggregates shall be stored in a manner to prevent 
contamination or segregation.

1.5   SPECIAL INSPECTION

A qualified masonry inspector, provided by the Contractor and approved by 
the Contracting Officer, shall perform inspection of the masonry work.  
Minimum qualifications for the masonry inspector shall be 5 years of 
reinforced masonry inspection experience or acceptance by a State, 
municipality, or other governmental body having a program of examining and 
certifying inspectors for reinforced masonry construction.  The masonry 
inspector shall be present during preparation of masonry prisms, sampling 
and placing of masonry units, placement of reinforcement (including 
placement of dowels in footings and foundation walls), inspection of grout 
space, immediately prior to closing of cleanouts, and during grouting 
operations.  The masonry inspector shall assure Contractor compliance with 
the drawings and specifications.  The masonry inspector shall keep a 
complete record of all inspections and shall submit daily written reports 
to the Quality Control Supervisory Representative reporting the quality of 
masonry construction.

1.6   QUALIFICATIONS

Masonry installer shall have specialized experience in the erection of 
load-bearing masonry structures who has been in the practice for a period 
of not less than 5 years.  Masonry shall be erected in accordance with the 
National Concrete Masonry Association (NCMA) and with common industry 
practices and erection instructions describing the basic sequence of 
assembly, tempoary bracing, shoring and related infromation necessary for 
erection of the load-bearing masonry, including its structural components.

PART 2   PRODUCTS

2.1   GENERAL REQUIREMENTS

The source of materials which will affect the appearance of the finished 
work shall not be changed after the work has started except with 

SECTION 04200  Page 8



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

Contracting Officer's approval.  The Contractor has the option to use 
either hard metric or substitute inch-pound (soft-metric) CMU products.  If 
the Contractor decides to substitute inch-pound CMU products, the following 
additional requirements shall be met:  

a.  The metric dimensions indicated on the drawings shall not be 
altered to accommodate inch-pound CMU products either horizontally 
or vertically.  The 100 mm building module shall be maintained, 
except for the CMU products themselves.

b.  Mortar joint widths shall be maintained as specified.

c.  Rebars shall not be cut, bent or eliminated to fit into the 
inch-pound CMU products module.

d.  Brick and inch-pound CMU products shall not be reduced in size 
by more than one-third (1/3) in height and one-half (1/2) in 
length.  Cut CMU products shall not be located at ends of walls, 
corners, and other openings.

e.  Cut, exposed brick and CMU products shall be held to a minimum 
and located where they would have the least impact on the 
architectural aesthetic goals of the facility.

f.  Other building components, built into the CMU products, such 
as window frames, door frames, louvers, grilles, fire dampers, 
etc., that are required to be metric, shall remain metric.

g.  Additional metric guidance shall conform to Section 01415 
METRIC MEASUREMENTS.

2.2   CONCRETE MASONRY UNITS (CMU)

Hollow and solid concrete masonry units shall conform to ASTM C 90, Type I. 
 Cement shall have a low alkali content and be of one brand.

2.2.1   Aggregates

Lightweight aggregates and blends of lightweight and heavier aggregates in 
proportions used in producing the units, shall comply with the following 
requirements when tested for stain-producing iron compounds in accordance 
with ASTM C 641:  by visual classification method, the iron stain deposited 
on the filter paper shall not exceed the "light stain" classification.

2.2.2   Kinds and Shapes

Units shall be modular in size and shall include closer, jamb, header, 
lintel, and bond beam units and special shapes and sizes to complete the 
work as indicated.  In exposed interior masonry surfaces, units having a 
bullnose shall be used where detailed on the drawings, and for vertical 
external corners except at door, window, and louver jambs.  Radius of the 
bullnose shall be 25 mm (1 inch).  Units used in exposed masonry surfaces 
shall have a uniform fine to medium texture and a uniform color.

2.2.3   Exterior Architectural Units

Exterior units shall have patterned face shell.  Face shell pattern shall 
be split face and fluted/split face.  Units shall be integrally colored 
during manufacture.  Color shall be as shown on the drawings.  Patterned 
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face shell shall be properly aligned in the completed wall.

2.2.4   Special Shapes

Special shapes shall be provided for window sills as shown on the drawings. 
 Special shapes shall exactly match adjacent standard units.

2.2.5   Water Repellent Admixtures for CMU and Mortar

2.2.5.1   Admixture Descriptions

An integral water-repellent admixture that does not reduce flexural bond 
strength, for block and mortar is comprised of liquid polymeric admixtures 
- one mixed throughout the concrete during manufacturer of the concrete 
masonry unit (CMU), the other added to the mortar during mixing.  During 
the curing process and subsequent drying, the polymers cross-link becoming 
permanently locked in the units and in the mortar for long lasting 
resistance to water penetration to achieve a class E rating when tested in 
accordance with ASTM E 514.

2.2.5.2   Admixture for CMU at All Exterior Walls

An integral liquid polymeric admixture mixed with concrete during 
production of CMU which cross links and becomes permanently locked into the 
CMU to provide resistance to water penetration to achieve a Class E rating 
when tested in accordance with ASTM E 514.

2.2.5.3   Admixture for Mortar at All Exterior Walls

An integral liquid polymeric admixture designed specifically for use in a 
mortar mix, which cross links and becomes permanently locked into mortar to 
provide resistance to water penetration, achieving a Class E rating when 
tested in a wall section in accordance with ASTM E 514.

2.2.6   Water Repellents

All exterior surfaces of concrete masonry shall receive a water repellent 
coating as specified in Section 07190 WATER REPELLENTS.

2.2.7   Fire-Rated CMU

Concrete masonry units used in fire-rated construction shown on the 
drawings shall be 200 mm thickness, 1-hour rated.

2.3   MORTAR

Mortar shall be Type S in accordance with the proportion specification of 
ASTM C 270 except Type S cement-lime mortar proportions shall be 1 part 
cement, 1/2 part lime and 4-1/2 parts aggregate;  when masonry cement ASTM 
C 91 is used the maximum air content shall be limited to 12 percent and 
performance equal to cement-lime mortar shall be verified.  Verification of 
masonry cement performance shall be based on ASTM C 780 and ASTM C 1072.    
Cement shall have a low alkali content and be of one brand.  Aggregates 
shall be from one source.

2.3.1   Mortar Admixtures

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval.  Accelerating admixture shall be non-corrosive, shall 
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contain less than 0.2 percent chlorides, and shall conform to ASTM C 494, 
Type C.

2.3.2   Coloring

Mortar color shall be natural gray.

2.4   GROUT

Grout shall conform to ASTM C 476.  Cement used in grout shall have a low 
alkali content.  Grout slump shall be between 200 and 250 mm.   Grout shall 
be used subject to the limitations of Table III.  Proportions shall not be 
changed and materials with different physical or chemical characteristics 
shall not be used in grout for the work unless additional evidence is 
furnished that the grout meets the specified requirements.

2.4.1   Grout Admixtures

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval.  Accelerating admixture shall be non-corrosive, shall 
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494, 
Type C.

2.4.2   Grout Barriers

Grout barriers for vertical cores shall consist of fine mesh wire, 
fiberglass, or expanded metal.

2.5   ANCHORS, TIES, AND BAR POSITIONERS

Anchors and ties shall be fabricated without drips or crimps and shall be 
zinc-coated in accordance with ASTM A 153/A 153M, Class B-2.  Steel wire 
used for anchors and ties shall be fabricated from steel wire conforming to 
ASTM A 82.  Anchors and ties shall be sized to provide a minimum of 16 mm  
mortar cover from either face.

2.5.1   Wire Mesh Ties

Wire mesh for tying 100 mm (4 inch) thick concrete masonry unit partitions 
to other intersecting masonry partitions shall be 13 mm (1/2 inch) mesh of 
minimum 16 gauge steel wire.  Minimum lengths shall be not less than 300 mm.

2.5.2   Wall Ties

Wall ties shall be rectangular-shaped  fabricated of 5 mm (3/16 inch)  
diameter zinc-coated steel wire.  Rectangular wall ties shall be no less 
than 100 mm (4 inches) wide.  Wall ties may also be of a continuous type 
conforming to paragraph JOINT REINFORCEMENT.  Adjustable type wall ties, if 
approved for use, shall consist of two essentially U-shaped elements 
fabricated of 5 mm (3/16 inch) diameter zinc-coated steel wire.  Adjustable 
ties shall be of the double pintle to eye type and shall allow a maximum of 
13 mm (1/2 inch) eccentricity between each element of the tie.  Play 
between pintle and eye opening shall be not more than 2 mm (1/16 inch).  
The pintle and eye elements shall be formed so that both can be in the same 
plane.

2.5.3   Bar Positioners

Bar positioners, used to prevent displacement of reinforcing bars during 
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the course of construction, shall be factory fabricated from 9 gauge steel 
wire or equivalent, and coated with a hot-dip galvanized finish.  Not more 
than one wire shall cross the cell.

2.6   JOINT REINFORCEMENT

Joint reinforcement shall be factory fabricated from steel wire conforming 
to ASTM A 82, welded construction.  Tack welding will not be acceptable in 
reinforcement used for wall ties.  Wire shall have zinc coating conforming 
to ASTM A 153/A 153M, Class B-2.  All wires shall be a minimum of 9  gauge. 
 Reinforcement shall be ladder type design, having one longitudinal wire in 
the mortar bed of each face shell for hollow units and one wire for solid 
units.  Joint reinforcement shall be placed a minimum of 16 mm cover from 
either face.  The distance between crosswires shall not exceed 400 mm (16 
inches).  Joint reinforcement for straight runs shall be furnished in flat 
sections not less than 3 m (10 feet) long.  Joint reinforcement shall be 
provided with factory formed corners and intersections.  If approved for 
use, joint reinforcement may be furnished with adjustable wall tie features.

2.7   REINFORCING STEEL BARS AND RODS

Reinforcing steel bars and rods shall conform to ASTM A 615/A 615M, Grade 
60.

2.8   CONTROL JOINT KEYS

Control joint keys shall be a factory fabricated solid section of natural 
or synthetic rubber (or combination thereof) conforming to ASTM D 2000or 
polyvinyl chloride conforming to ASTM D 2287.  The material shall be 
resistant to oils and solvents.  The control joint key shall be provided 
with a solid shear section not less than 16 mm (5/8 inch) thick and 10 mm 
(3/8 inch) thick flanges, with a tolerance of plus or minus 2 mm (1/16 
inch).  The control joint key shall fit neatly, but without forcing, in 
masonry unit jamb sash grooves.  The control joint key shall be flexible at 
a temperature of minus 34 degrees C (minus 30 degrees F) after five hours 
exposure, and shall have a durometer hardness of not less than 70 when 
tested in accordance with ASTM D 2240.

2.9   EXPANSION-JOINT MATERIALS

Backer rod and sealant shall be adequate to accommodate joint compression 
equal to 50 percent of the width of the joint.  The backer rod shall be 
compressible rod stock of polyethylene foam, polyurethane foam, butyl 
rubber foam, or other flexible, nonabsorptive material as recommended by 
the sealant manufacturer.  Sealant shall conform to Section 07900 JOINT 
SEALING.

2.10   INSULATION

2.10.1   Rigid Board-Type Insulation

Rigid board-type insulation shall be closed cell extruded polystyrene, with 
vertical channels fabricated into one side, with T&G or shiplapped edges.  
Polystyrene shall conform to ASTM C 578.  The insulation shall be a 
standard product and shall be marked with not less than the manufacturer's 
trademark or name, the specification number, the permeance and R-values.  
Product shall be equal to (design basis) Dow Styrofoam Perimate.

2.10.1.1   Insulation Thickness and Air Space
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The cavity space shall allow for a minimum insulation thickness of 50 mm,  
and a minimum air space of 15 mmas indicated on the drawings. 

2.10.1.2   Aged R-Value

The insulation shall provide a minimum aged R-value of 10 for the overall 
thickness.  The aged R-value shall be determined at 24 degrees C (75 
degrees F) in accordance with the appropriate referenced specification.  
The stated R-value of the insulation shall be certified by an independent 
testing laboratory or certified by an independent Registered Professional 
Engineer if tests are conducted in the manufacturer's laboratory.

2.10.1.3   Recovered Material

Insulation shall contain the highest practicable percentage of recovered 
material derived from solid waste (but material reused in the manufacturing 
process cannot be counted toward the percentage of recovered material).  
Where two materials have the same price and performance, the one containing 
the higher recovered material content shall be provided.

2.11   FLASHING

Flashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.

2.12   WEEP HOLES

Weep holes shall be provided at intervals of 800 mm.  Weep holes shall be 
placed in head joints just above the flashing.  Weep holes shall be Weep 
holes shall be kept free of mortar and other obstructions.  Provide weep 
holes above all sill flashing at bottom of walls, above bond beams, and 
above openings for doors, windows, louvers, etc.

PART 3   EXECUTION

3.1   ENVIRONMENTAL REQUIREMENTS

3.1.1   Hot Weather Installation

The following precautions shall be taken if masonry is erected when the 
ambient air temperature is more than 37 degrees C in the shade and the 
relative humidity is less than 50 percent.  All masonry materials shall be 
shaded from direct sunlight; mortar beds shall be spread no more than 1.2 m 
ahead of masonry; masonry units shall be set within one minute of spreading 
mortar; and after erection, masonry shall be protected from direct exposure 
to wind and sun for 48 hours.

3.1.2   Cold Weather Installation

Before erecting masonry when ambient temperature or mean daily air 
temperature falls below 4 degrees C,  a written statement of proposed cold 
weather construction procedures shall be submitted for approval.  The 
following precautions shall be taken during all cold weather erection.

3.1.2.1   Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of 
heat.  Heat shall be applied carefully until the top surface of the masonry 
is dry to the touch.  Sections of masonry deemed frozen and damaged shall 
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be removed before continuing construction of those sections.

a.  Air Temperature 4 to 0 degrees C.  Sand or mixing water shall be 
heated to produce mortar temperatures between 4 degrees C and 49 
degrees C. 

b.  Air Temperature 0 to minus 4 degrees C. Sand and mixing water 
shall be heated to produce mortar temperatures between 4 degrees C 
and 49 degrees C.   Temperature of mortar on boards shall be 
maintained above freezing.

c.  Air Temperature minus 4 to minus 7 degrees C.   Sand and mixing 
water shall be heated to provide mortar temperatures between 4 
degrees C and 49 degrees C.   Temperature of mortar on boards 
shall be maintained above freezing.  Sources of heat shall be used 
on both sides of walls under construction.  Windbreaks shall be 
employed when wind is in excess of 24 km/hour. 

d.  Air Temperature minus 7 degrees C  and below.  Sand and mixing 
water shall be heated to provide mortar temperatures between 4 
degrees C and 49 degrees C.  Enclosure and auxiliary heat shall be 
provided to maintain air temperature above 0 degrees C.   
Temperature of units when laid shall not be less than minus 7 
degrees C. 

3.1.2.2   Completed Masonry and Masonry Not Being Worked On

a.  Mean daily air temperature 4 degrees C to 0 degrees C.   Masonry 
shall be protected from rain or snow for 24 hours by covering with 
weather-resistive membrane.

b.  Mean daily air temperature 0 degrees C to minus 4 degrees C.   
Masonry shall be completely covered with weather-resistant 
membrane for 24 hours.

c.  Mean Daily Air Temperature minus 4 degrees C to minus 7 degrees C. 
  Masonry shall be completely covered with insulating blankets or 
equally protected for 24 hours.

d.  Mean Daily Temperature minus 7 degrees C and Below.  Masonry 
temperature shall be maintained above 0 degrees C for 24 hours by 
enclosure and supplementary heat, by electric heating blankets, 
infrared heat lamps, or other approved methods.

3.2   LAYING MASONRY UNITS

Masonry units shall be laid in running bond pattern.  Each unit shall be 
adjusted to its final position while mortar is still soft and plastic.  
Units that have been disturbed after the mortar has stiffened shall be 
removed, cleaned, and relaid with fresh mortar.  Air spaces, cavities, 
chases, expansion joints, and spaces to be grouted shall be kept free from 
mortar and other debris.  Units used in exposed masonry surfaces shall be 
selected from those having the least amount of chipped edges or other 
imperfections detracting from the appearance of the finished work.  
Vertical joints shall be kept plumb.  Units being laid and surfaces to 
receive units shall be free of water film and frost.  Solid units shall be 
laid in a nonfurrowed full bed of mortar.  Units shall be shoved into place 
so that the vertical joints are tight.  Vertical  face shells of concrete 
masonry units, except where indicated at control, expansion, and isolation 
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joints, shall be completely filled with mortar.  Mortar will be permitted 
to protrude up to 13 mm into the space or cells to be grouted.  Means shall 
be provided to prevent mortar from dropping into the space below.  Collar 
joints shall be filled with mortar or grout during the laying of the facing 
wythe, and filling shall not lag the laying of the facing wythe by more 
than 200 mm. 

3.2.1   Surface Preparation

Surfaces upon which masonry is placed shall be cleaned of laitance, dust, 
dirt, oil, organic matter, or other foreign materials and shall be slightly 
roughened to provide a surface texture with a depth of at least 3 mm.

3.2.2   Forms and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which 
may result in cracking or other damage to supported masonry and 
sufficiently tight to prevent leakage of mortar and grout.  Supporting 
forms and shores shall not be removed in less than 10 days.

3.2.3   Concrete Masonry Units

Units in piers, pilasters, starting courses on footings, solid foundation 
walls, lintels, and beams, and where cells are to be filled with grout 
shall be full bedded in mortar under both face shells and webs.  Other 
units shall be full bedded under both face shells.  Head joints shall be 
filled solidly with mortar for a distance in from the face of the unit not 
less than the thickness of the face shell.  Jamb units shall be of the 
shapes and sizes to conform with wall units.  Solid units may be 
incorporated in the masonry work where necessary to fill out at corners, 
gable slopes, and elsewhere as approved.  

3.2.4   Tolerances

Masonry shall be laid plumb, true to line, with courses level.  Bond 
pattern shall be kept plumb throughout.  Corners shall be square unless 
noted otherwise.  Masonry shall be laid within the following tolerances 
(plus or minus unless otherwise noted):

TABLE I

TOLERANCES

  Variation from the plumb in the lines
  and surfaces of columns, walls and arises
  ____________________________________________________________

  In adjacent masonry units                               3 mm
  In 3 m                                                  6 mm
  In 6 m                                                 10 mm
  In 12 m or more                                        13 mm

  Variations from the plumb for external corners,
  expansion joints, and other conspicuous lines
  ____________________________________________________________

  In 6 m                                                  6 mm
  In 12 m or more                                        13 mm
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TOLERANCES
  Variations from the level for exposed lintels,
  sills, parapets, horizontal grooves, and other
  conspicuous lines
  ____________________________________________________________

  In 6 m                                                  6 mm
  In 12 m or more                                        13 mm

  Variation from level for bed joints and top
  surfaces of bearing walls
  ____________________________________________________________

  In 3 m                                                  6 mm
  In 12 m or more                                        13 mm

  Variations from horizontal lines
  ____________________________________________________________

  In 3 m                                                  6 mm
  In 6 m                                                 10 mm
  In 12 m or more                                        13 mm

  Variations in cross sectional dimensions of
  columns and in thickness of walls
  ____________________________________________________________

  Minus                                                   6 mm
  Plus                                                   13 mm

3.2.5   Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of 
cut units.  Cutting and fitting, including that required to accommodate the 
work of others, shall be done by masonry mechanics using power masonry 
saws.  Concrete masonry units may be wet or dry cut.  Wet cut units, before 
being placed in the work, shall be dried to the same surface-dry appearance 
as uncut units being laid in the wall.  Cut edges shall be clean, true and 
sharp.  Openings in the masonry shall be made carefully so that wall 
plates, cover plates or escutcheons required by the installation will 
completely conceal the openings and will have bottoms parallel with the 
masonry bed joints.  Reinforced masonry lintels shall be provided above 
openings over 300 mm  wide for pipes, ducts, cable trays, and other wall 
penetrations, unless steel sleeves are used.

3.2.6   Jointing

Joints shall be tooled when the mortar is thumbprint hard.  Horizontal 
joints shall be tooled last.  Joints shall be brushed to remove all loose 
and excess mortar.  Mortar joints shall be finished as follows:

3.2.6.1   Flush Joints

Joints in concealed masonry surfaces and joints at electrical outlet boxes 
in wet areas shall be flush cut.  Flush cut joints shall be made by cutting 
off the mortar flush with the face of the wall.  Flush joints for 
architectural units, such as fluted units, shall completely fill both the 
head and bed joints.
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3.2.6.2   Tooled Joints

Joints in exposed exterior and interior masonry surfaces shall be tooled 
slightly concave.  Joints shall be tooled with a jointer slightly larger 
than the joint width so that complete contact is made along the edges of 
the unit.  Tooling shall be performed so that the mortar is compressed and 
the joint surface is sealed.  Jointer of sufficient length shall be used to 
obtain a straight and true mortar joint.

3.2.6.3   Door and Window Frame Joints

On the exposed interior side of exterior frames, joints between frames and 
abutting masonry walls shall be raked to a depth of 10 mm.  On the exterior 
side of exterior frames, joints between frames and abutting masonry walls 
shall be raked to a depth of 10 mm.

3.2.7   Joint Widths

Joint widths shall be as follows:

3.2.7.1   Concrete Masonry Units

Concrete masonry units shall have 10 mm (3/8 inch) joints.

3.2.8   Embedded Items

Spaces around built-in items shall be filled with mortar.  Openings around 
flush-mount electrical outlet boxes in wet locations shall be pointed with 
mortar.  Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and 
other items required to be built-in shall be embedded as the masonry work 
progresses.  Anchors, ties and joint reinforcement shall be fully embedded 
in the mortar.  Cells receiving anchor bolts and cells of the first course 
below bearing plates shall be filled with grout.

3.2.9   Unfinished Work

Unfinished work shall be stepped back for joining with new work.  Toothing 
may be resorted to only when specifically approved.  Loose mortar shall be 
removed and the exposed joints shall be thoroughly cleaned before laying 
new work.

3.2.10   Masonry Wall Intersections

Each course shall be masonry bonded at corners and elsewhere as shown.  
Masonry walls shall be anchored or tied together at corners and 
intersections with bond beam reinforcement and prefabricated corner or tee 
pieces of joint reinforcement as shown.

3.2.11   Partitions

Partitions shall be continuous from floor to underside of floor or roof 
deck where shown or cantilevered from floor slab per the design drawings.  
Openings in firewalls around joists or other structural members shall be 
filled as indicated or approved.    An isolation joint shall be placed in 
the intersection between partitions and structural or exterior walls as 
shown.    Cells within vertical plane of ties shall be filled solid with 
grout for full height of partition or solid masonry units may be used.  
Interior partitions having masonry walls over 100 mm (4 inches) thick shall 
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be tied together with joint reinforcement.  Partitions containing joint 
reinforcement shall be provided with prefabricated pieces at corners and 
intersections or partitions.

3.3   WEEP HOLES

Weep holes shall be provided at 800 mm on centers in mortar joints of the 
exterior wythe above wall flashing, over foundations, bond beams, and any 
other horizontal interruptions.  Weep holes shall be formed by placing 
short lengths of well-greased No. 10, 8 mm (5/16 inch) nominal diameter, 
braided cotton sash cord in the mortar and withdrawing the cords after the 
wall has been completed.  Weep holes shall be kept free of mortar and other 
obstructions.

3.4   MORTAR

Mortar shall be mixed in a mechanically operated mortar mixer for at least 
3 minutes, but not more than 5 minutes.  Measurement of ingredients for 
mortar shall be by volume.  Ingredients not in containers, such as sand, 
shall be accurately measured by the use of measuring boxes.  Water shall be 
mixed with the dry ingredients in sufficient amount to provide a workable 
mixture which will adhere to the vertical surfaces of masonry units.  
Mortar that has stiffened because of loss of water through evaporation 
shall be retempered by adding water to restore the proper consistency and 
workability.  Mortar that has reached its initial set or that has not been 
used within 2-1/2 hours after mixing shall be discarded.

3.5   REINFORCING STEEL

Reinforcement shall be cleaned of loose, flaky rust, scale, grease, mortar, 
grout, or other coating which might destroy or reduce its bond prior to 
placing grout.  Bars with kinks or bends not shown on the drawings shall 
not be used.  Reinforcement shall be placed prior to grouting.  Unless 
otherwise indicated, vertical wall reinforcement shall extend to within 50 
mm  of tops of walls.

3.5.1   Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions 
indicated on the drawings.  A minimum clearance of 13 mm shall be 
maintained between the bars and masonry units.  Minimum clearance between 
parallel bars shall be one diameter of the reinforcement.  Vertical 
reinforcing may be held in place using bar positioners located near the 
ends of each bar and at intermediate intervals of not more than 192 
diameters of the reinforcement.  Pilaster ties shall be wired in position 
around the vertical steel.  Ties shall be in contact with the vertical 
reinforcement and shall not be placed in horizontal bed joints.

3.5.2   Splices

Bars shall be lapped a minimum of 48 diameters of the reinforcement.  
Welded or mechanical connections shall develop at least 125 percent of the 
specified yield strength of the reinforcement.

3.6   JOINT REINFORCEMENT

Joint reinforcement shall be installed at 400 mm (16 inches) on center or 
as indicated.  Reinforcement shall be lapped not less than 150 mm.  
Prefabricated sections shall be installed at corners and wall 

SECTION 04200  Page 18



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

intersections.  The longitudinal wires of joint reinforcement shall be 
placed to provide not less than 16 mm cover to either face of the unit.

3.7   PLACING GROUT

Cells containing reinforcing bars shall be filled with grout.  Hollow 
masonry units in walls or partitions supporting plumbing, heating, or other 
mechanical fixtures, voids at door and window jambs, and other indicated 
spaces shall be filled solid with grout.  Cells under lintel bearings on 
each side of openings shall be filled solid with grout for full height of 
openings.  Lintels and bond beams shall be filled solid with grout.  Units 
other than open end units may require grouting each course to preclude 
voids in the units.  Grout not in place within 1-1/2 hours after water is 
first added to the batch shall be discarded. Sufficient time shall be 
allowed between grout lifts to preclude displacement or cracking of face 
shells of masonry units.  If blowouts, flowouts, misalignment, or cracking 
of face shells should occur during construction, the wall shall be torn 
down and rebuilt.

3.7.1   Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not more than 10 m apart, or as required, 
to limit the horizontal flow of grout for each pour.

3.7.2   Horizontal Grout Barriers

Grout barriers shall be embedded in mortar below cells of hollow units 
receiving grout.

3.7.3   Grout Holes and Cleanouts

3.7.3.1   Grout Holes

Grouting holes shall be provided in spandrel beams, and other in-place 
overhead construction.  Holes shall be located over vertical reinforcing 
bars or as required to facilitate grout fill in bond beams. Additional 
openings spaced not more than 400 mm (16 inches) on centers shall be 
provided where grouting of all hollow unit masonry is indicated.  Openings 
shall not be less than 100 mm in diameter or 75 by 100 mm in horizontal 
dimensions.  Upon completion of grouting operations, grouting holes shall 
be plugged and finished to match surrounding surfaces.

3.7.3.2   Cleanouts for Hollow Unit Masonry Construction

Cleanout holes shall be provided at the bottom of every pour in cores 
containing vertical reinforcement when the height of the grout pour exceeds 
1.5 m.   Where all cells are to be grouted, cleanout courses shall be 
constructed using bond beam units in an inverted position to permit 
cleaning of all cells.  Cleanout holes shall be provided at a maximum 
spacing of 800 mm (32 inches) where all cells are to be filled with grout.  
A new series of cleanouts shall be established if grouting operations are 
stopped for more than 4 hours.  Cleanouts shall not be less than 75 by 100 
mm openings cut from one face shell.  Manufacturer's standard cutout units 
may be used at the Contractor's option.  Cleanout holes shall not be closed 
until masonry work, reinforcement, and final cleaning of the grout spaces 
have been completed and inspected.  For walls which will be exposed to 
view, cleanout holes shall be closed in an approved manner to match 
surrounding masonry.

SECTION 04200  Page 19



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

3.7.4   Grouting Equipment

3.7.4.1   Grout Pumps

Pumping through aluminum tubes will not be permitted.  Pumps shall be 
operated to produce a continuous stream of grout without air pockets, 
segregation, or contamination.  Upon completion of each day's pumping, 
waste materials and debris shall be removed from the equipment, and 
disposed of outside the masonry.

3.7.4.2   Vibrators

Internal vibrators shall maintain a speed of not less than 5,000 impulses 
per minute when submerged in the grout.  At least one spare vibrator shall 
be maintained at the site at all times.  Vibrators shall be applied at 
uniformly spaced points not further apart than the visible effectiveness of 
the machine.  Duration of vibration shall be limited to time necessary to 
produce satisfactory consolidation without causing segregation.

3.7.5   Grout Placement

Masonry shall be laid to the top of a pour before placing grout.  Grout 
shall not be placed in hollow unit masonry until mortar joints have set for 
at least 24 hours.  Grout shall be placed using a hand bucket, concrete 
hopper, or grout pump to completely fill the grout spaces without 
segregation of  the aggregates.  Vibrators shall not be inserted into lower 
pours that are in a semi-solidified state.  The height of grout pours and 
type of grout used shall be limited by the dimensions of grout spaces as 
indicated in Table II.  Low-lift grout methods may be used on pours up to 
and including 1.5 m in height.  High-lift grout methods shall be used on 
pours exceeding 1.5 m in height.

3.7.5.1   Low-Lift Method

Grout shall be placed at a rate that will not cause displacement of the 
masonry due to hydrostatic pressure of the grout.  Mortar protruding more 
than 13 mm into the grout space shall be removed before beginning the 
grouting operation.  Grout pours 300 mm or less in height shall be 
consolidated by mechanical vibration or by puddling.  Grout pours over 300 
mm  in height shall be consolidated by mechanical vibration and 
reconsolidated by mechanical vibration after initial water loss and 
settlement has occurred.  Vibrators shall not be inserted into lower pours 
that are in a semi-solidified state.  Low-lift grout shall be used subject 
to the limitations of Table II.

3.7.5.2   High-Lift Method

Mortar droppings shall be cleaned from the bottom of the grout space and 
from reinforcing steel.  Mortar protruding more than 6 mm into the grout 
space shall be removed by dislodging the projections with a rod or stick as 
the work progresses.  Reinforcing, bolts, and embedded connections shall be 
rigidly held in position before grouting is started.  CMU units shall not 
be pre-wetted.  Grout, from the mixer to the point of deposit in the grout 
space shall be placed as rapidly as practical by pumping and placing 
methods which will prevent segregation of the mix and cause a minimum of 
grout splatter on reinforcing and masonry surfaces not being immediately 
encased in the grout lift.  The individual lifts of grout shall be limited 
to 1.2 m  in height.  The first lift of grout shall be placed to a uniform 
height within the pour section and vibrated thoroughly to fill all voids.  
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This first vibration shall follow immediately behind the pouring of the 
grout using an approved mechanical vibrator.  After a waiting period 
sufficient to permit the grout to become plastic, but before it has taken 
any set, the succeeding lift shall be poured and vibrated 300 to 450 mm  
into the preceding lift.  If the placing of the succeeding lift is going to 
be delayed beyond the period of workability of the preceding, each lift 
shall be reconsolidated by reworking with a second vibrator as soon as the 
grout has taken its settlement shrinkage.  The waiting, pouring, and 
reconsolidation steps shall be repeated until the top of the pour is 
reached.  The top lift shall be reconsolidated after the required waiting 
period.  The high-lift grouting of any section of wall between vertical 
grout barriers shall be completed to the top of a pour in one working day 
unless a new series of cleanout holes is established and the resulting 
horizontal construction joint cleaned.  High-lift grout shall be used 
subject to the limitations in Table II.

TABLE II

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS

                                   Minimum Dimensions of the
                                   Total Clear Areas Within Grout
  Maximum                          Spaces and Cells (mm) (1,2)
  Grout Pour
  Height        Grout     Grouting        Hollow-unit
  (m) (3)       Type      Procedure      Masonry
 ____________  _______  ____________    _____________

    0.3         Fine      Low Lift         40 x 50
    1.5         Fine      Low Lift         50 x 75
    2.4         Fine      High Lift        50 x 75
    3.6         Fine      High Lift        65 x 75
    7.3         Fine      High Lift        75 x 75
    0.3        Coarse     Low Lift         40 x 75
    1.5        Coarse     Low Lift         65 x 75
    2.4        Coarse     High Lift        75 x 75
    3.6        Coarse     High Lift        75 x 75
    7.3        Coarse     High Lift        75 x 100

Notes:
(1) The actual grout space or cell dimension must be larger than the 

sum of the following items:
a) The required minimum dimensions of total clear areas given in 
the table above;
b) The width of any mortar projections within the space;
c) The horizontal projections of the diameters of the horizontal 
reinforcing bars within a cross section of the grout space or cell.

(2) The minimum dimensions of the total clear areas shall be made up 
of one or more open areas, with at least one area being 20 mm or 
greater in width.

(3) Where only cells of hollow masonry units containing reinforcement 
are grouted, the maximum height of the pour shall not exceed the 
distance between horizontal bond beams.

3.8   BOND BEAMS

Bond beams shall be filled with grout and reinforced as indicated on the 
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drawings.  Grout barriers shall be installed under bond beam units to 
retain the grout as required.  Reinforcement shall be continuous, including 
around corners, except through control joints or expansion joints, unless 
otherwise indicated on the drawings.  Where splices are required for 
continuity, reinforcement shall be lapped 48 bar diameters.  A minimum 
clearance of 13 mm shall be maintained between reinforcement and interior 
faces of units.

3.9   CONTROL JOINTS

Control joints shall be provided as indicated on the Drawings and shall be 
constructed by using mortar to fill the head joint in accordance with the 
details shown on the drawings.    The vertical mortar joint at control 
joint locations shall be continuous, including through all bond beams.  
This shall be accomplished by utilizing half blocks in alternating courses 
on each side of the joint.    Exposed interior control joints shall be 
raked to a depth of 6 mm.  Concealed control joints shall be flush cut.

3.10   LINTELS

3.10.1   Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with 
grout in all courses and reinforced with a minimum of two No. 4 bars in the 
bottom course unless otherwise indicated on the drawings.  Lintel 
reinforcement shall extend beyond each side of masonry opening 40 bar 
diameters or 600 mm, whichever is greater.  Reinforcing bars shall be 
supported in place prior to grouting and shall be located 15 mm above the 
bottom inside surface of the lintel unit.  Vertical reinforcing shall be 
continuous through the cells of masonry lintel bearing units.

3.10.2   Steel Lintels

Steel lintels shall not be used.

3.11   INSULATION

Board type insulation shall be applied directly to the masonry or thru-wall 
flashing with mechanical fasteners.  Insulation shall be neatly fitted 
between obstructions without impaling of insulation on ties or  anchors.  
The insulation shall be applied in parallel courses with vertical joints 
breaking midway over the course below and shall be applied in moderate 
contact with adjoining units without forcing, and shall be cut to fit 
neatly against adjoining surfaces.  Vertical grooves shall be placed 
against the itnerior face of the CMU.

3.12   POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to 
hardening, mortar and grout daubs or splashings shall be completely removed 
from masonry-unit surfaces that will be exposed or painted.  Before 
completion of the work, defects in joints of masonry to be exposed or 
painted shall be raked out as necessary, filled with mortar, and tooled to 
match existing joints.  Immediately after grout work is completed, scum and 
stains which have percolated through the masonry work shall be removed 
using a high pressure stream of water and a stiff bristled brush.  Masonry 
surfaces shall not be cleaned, other than removing excess surface mortar, 
until mortar in joints has hardened.  Masonry surfaces shall be left clean, 
free of mortar daubs, dirt, stain, and discoloration, including scum from 
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cleaning operations, and with tight mortar joints throughout.  Metal tools 
and metal brushes shall not be used for cleaning.

3.12.1   Concrete Masonry Unit 

Exposed concrete masonry unit  surfaces shall be dry-brushed at the end of 
each day's work and after any required pointing, using stiff-fiber bristled 
brushes.

3.13   BEARING PLATES

Bearing plates for beams, joists, joist girders and similar structural 
members shall be set to the proper line and elevation with damp-pack 
bedding mortar, except where non-shrink grout is indicated.  Bedding mortar 
and non-shrink grout shall be as specified in Section 03300CAST-IN-PLACE 
STRUCTURAL CONCRETE.

3.14   PROTECTION

Facing materials shall be protected against staining.  Top of walls shall 
be covered with nonstaining waterproof covering or membrane when work is 
not in progress.  Covering of the top of the unfinished walls shall 
continue until the wall is waterproofed with a complete roof or parapet 
system.  Covering shall extend a minimum of 600 mm  down on each side of 
the wall and shall be held securely in place.  Before starting or resuming, 
top surface of masonry in place shall be cleaned of loose mortar and 
foreign material.

3.15   TEST REPORTS

3.15.1   Field Testing of Mortar

At least three specimens of mortar shall be taken each day.  A layer of 
mortar 13 to 16 mm  thick shall be spread on the masonry units and allowed 
to stand for one minute.  The specimens shall then be prepared and tested 
for compressive strength in accordance with ASTM C 780.

3.15.2   Field Testing of Grout

Field sampling and testing of grout shall be in accordance with the 
applicable provisions of ASTM C 1019.  A minimum of three specimens of 
grout per day shall be sampled and tested.  Each specimen shall have a 
minimum ultimate compressive strength of 13.8 MPa at 28 days.

3.15.3   Efflorescence Test

Concrete masonry units which will be exposed to weathering shall be tested 
for efflorescence.  Tests shall be scheduled far enough in advance of 
starting masonry work to permit retesting if necessary.  Sampling and 
testing shall conform to the applicable provisions of ASTM C 67.  Units 
meeting the definition of "effloresced" shall be rejected.

3.15.4   Prism Tests

At least one prism test sample shall be made for each 465 square meters  of 
wall but not less than three such samples shall be made for any building.  
Three prisms shall be used in each sample.  Prisms shall be tested in 
accordance with ASTM E 447.  Seven-day tests may be used provided the 
relationship between the 7- and 28-day strengths of the masonry is 
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established by the tests of the materials used.  Compressive strength shall 
not be less than 12.4 MPa (1800 psi) at 28 days.  If the compressive 
strength of any prism falls below the specified value by more than 3.5 MPa, 
 steps shall be taken to assure that the load-carrying capacity of the 
structure is not jeopardized.  If the likelihood of low-strength masonry is 
confirmed and computations indicate that the load-carrying capacity may 
have been significantly reduced, tests of cores drilled, or prisms sawed, 
from the area in question may be required.  In such case, three specimens 
shall be taken for each prism test more than 3.5 MPa  below the specified 
value.  Masonry in the area in question shall be considered structurally 
adequate if the average compressive strength of three specimens is equal to 
at least 85 percent of the specified value, and if the compressive strength 
of no single specimen is less than 75 percent of the specified value.  
Additional testing of specimens extracted from locations represented by 
erratic core or prism strength test results shall be permitted.

3.16   WATER REPELLENT

Apply water repellent to all exterior masonry units in accordance with 
Section 07190 WATER REPELLENTS.

    -- End of Section --
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SECTION 05090

WELDING, STRUCTURAL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC ASD Spec (1989) Specification for Structural Steel 
Buildings - Allowable Stress Design,  
Plastic Design

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

ASNT RP SNT-TC-1A (1996) Recommended Practice SNT-TC-1A

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (1998) Standard Symbols for Welding, 
Brazing and Nondestructive Examination

AWS A3.0 (1994) Standard Welding Terms and 
Definitions

AWS D1.1 (1998) Structural Welding Code - Steel

AWS Z49.1 (1999) Safety in Welding and Cutting and 
Allied Processes

1.2   DEFINITIONS

Definitions of welding terms shall be in accordance with AWS A3.0.

1.3   GENERAL REQUIREMENTS

The design of welded connections shall conform to AISC ASD Spec unless 
otherwise indicated or specified.  Material with welds will not be accepted 
unless the welding is specified or indicated on the drawings or otherwise 
approved.  Welding shall be as specified in this section, except where 
additional requirements are shown on the drawings or are specified in other 
sections.  Welding shall not be started until welding procedures, 
inspectors, nondestructive testing personnel, welders, welding operators, 
and tackers have been qualified and the submittals approved by the 
Contracting Officer.  Qualification testing shall be performed at or near 
the work site.  Each Contractor performing welding shall maintain records 
of the test results obtained in welding procedure, welder, welding 
operator, and tacker performance qualifications.

1.4   SUBMITTALS
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Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Welding Procedure Qualifications; G-A1.
Welder, Welding Operator, and Tacker Qualification; G-A.
Inspector Qualification; G-A1.
Previous Qualifications; G-A1.
Prequalified Procedures.

  Copies of the welding procedure specifications; the procedure 
qualification test records; and the welder, welding operator, or 
tacker qualification test records.

SD-06 Test Reports

Quality Control; G-A1.

  A quality assurance plan and records of tests and inspections.

1.5   WELDING PROCEDURE QUALIFICATIONS

Except for prequalified (per AWS D1.1) and previously qualified procedures, 
each Contractor performing welding shall record in detail and shall qualify 
the welding procedure specification for any welding procedure followed in 
the fabrication of weldments.  Qualification of welding procedures shall 
conform to AWS D1.1 and to the specifications in this section.  Copies of 
the welding procedure specification and the results of the procedure 
qualification test for each type of welding which requires procedure 
qualification shall be submitted for approval.  Approval of any procedure, 
however, will not relieve the Contractor of the sole responsibility for 
producing a finished structure meeting all the requirements of these 
specifications.  This information shall be submitted on the forms in 
Appendix E of AWS D1.1.  Welding procedure specifications shall be 
individually identified and shall be referenced on the detail drawings and 
erection drawings, or shall be suitably keyed to the contract drawings.  In 
case of conflict between this specification and AWS D1.1, this 
specification governs.

1.5.1   Previous Qualifications

Welding procedures previously qualified by test may be accepted for this 
contract without requalification if the following conditions are met:

     a.  Testing was performed by an approved testing laboratory, technical 
consultant, or the Contractor's approved quality control organization.

     b.  The qualified welding procedure conforms to the requirements of 
this specification and is applicable to welding conditions encountered 
under this contract.

     c.  The welder, welding operator, and tacker qualification tests 
conform to the requirements of this specification and are applicable to 
welding conditions encountered under this contract.
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1.5.2   Prequalified Procedures

Welding procedures which are considered prequalified as specified in AWS 
D1.1 will be accepted without further qualification.  The Contractor shall 
submit for approval a listing or an annotated drawing to indicate the 
joints not prequalified.  Procedure qualification shall be required for 
these joints.

1.5.3   Retests

If welding procedure fails to meet the requirements of AWS D1.1, the 
procedure specification shall be revised and requalified, or at the 
Contractor's option, welding procedure may be retested in accordance with 
AWS D1.1.  If the welding procedure is qualified through retesting, all 
test results, including those of test welds that failed to meet the 
requirements, shall be submitted with the welding procedure.

1.6   WELDER, WELDING OPERATOR, AND TACKER QUALIFICATION

Each welder, welding operator, and tacker assigned to work on this contract 
shall be qualified in accordance with the applicable requirements of AWS 
D1.1 and as specified in this section.  Welders, welding operators, and 
tackers who make acceptable procedure qualification test welds will be 
considered qualified for the welding procedure used.

1.6.1   Previous Personnel Qualifications

At the discretion of the Contracting Officer, welders, welding operators, 
and tackers qualified by test within the previous 6 months may be accepted 
for this contract without requalification if all the following conditions 
are met:

     a.  Copies of the welding procedure specifications, the procedure 
qualification test records, and the welder, welding operator, and tacker 
qualification test records are submitted and approved in accordance with 
the specified requirements for detail drawings.

     b.  Testing was performed by an approved testing laboratory, technical 
consultant, or the Contractor's approved quality control organization.

     c.  The previously qualified welding procedure conforms to the 
requirements of this specification and is applicable to welding conditions 
encountered under this contract.

     d.  The welder, welding operator, and tacker qualification tests 
conform to the requirements of this specification and are applicable to 
welding conditions encountered under this contract.

1.6.2   Certificates

Before assigning any welder, welding operator, or tacker to work under this 
contract, the Contractor shall submit the names of the welders, welding 
operators, and tackers to be employed, and certification that each 
individual is qualified as specified.  The certification shall state the 
type of welding and positions for which the welder, welding operator, or 
tacker is qualified, the code and procedure under which the individual is 
qualified, the date qualified, and the name of the firm and person 
certifying the qualification tests.  The certification shall be kept on 
file, and 3 copies shall be furnished.  The certification shall be kept 
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current for the duration of the contract.

1.6.3   Renewal of Qualification

Requalification of a welder or welding operator shall be required under any 
of the following conditions:

     a.  It has been more than 6 months since the welder or welding 
operator has used the specific welding process for which he is qualified.

     b.  There is specific reason to question the welder or welding 
operator's ability to make welds that meet the requirements of these 
specifications.

     c.  The welder or welding operator was qualified by an employer other 
than those firms performing work under this contract, and a qualification 
test has not been taken within the past 12 months.  Records showing periods 
of employment, name of employer where welder, or welding operator, was last 
employed, and the process for which qualified shall be submitted as 
evidence of conformance.

     d.  A tacker who passes the qualification test shall be considered 
eligible to perform tack welding indefinitely in the positions and with the 
processes for which he is qualified, unless there is some specific reason 
to question the tacker's ability.  In such a case, the tacker shall be 
required to pass the prescribed tack welding test.

1.7   INSPECTOR QUALIFICATION

Inspector  qualifications shall be in accordance with AWS D1.1.  
Nondestructive testing personnel shall be qualified in accordance with the 
requirements of ASNT RP SNT-TC-1A for Levels I or II in the applicable 
nondestructive testing method.  The inspector may be supported by assistant 
welding inspectors who are not qualified to ASNT RP SNT-TC-1A, and 
assistant inspectors may perform specific inspection functions under the 
supervision of the qualified inspector.

1.8   SYMBOLS

Symbols shall be in accordance with AWS A2.4, unless otherwise indicated.

1.9   SAFETY

Safety precautions during welding shall conform to AWS Z49.1.

PART 2   PRODUCTS

2.1   WELDING EQUIPMENT AND MATERIALS

All welding equipment, electrodes, welding wire, and fluxes shall be 
capable of producing satisfactory welds when used by a qualified welder or 
welding operator performing qualified welding procedures.  All welding 
equipment and materials shall comply with the applicable requirements of 
AWS D1.1.

PART 3   EXECUTION

3.1   WELDING OPERATIONS
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3.1.1   Requirements

Workmanship and techniques for welded construction shall conform to the 
requirements of AWS D1.1 and AISC ASD Spec.  When AWS D1.1 and the AISC ASD 
Spec specification conflict, the requirements of AWS D1.1 shall govern.

3.1.2   Identification

Welds shall be identified in one of the following ways:

     a.  Written records shall be submitted to indicate the location of 
welds made by each welder, welding operator, or tacker.

     b.  Each welder, welding operator, or tacker shall be assigned a 
number, letter, or symbol to identify welds made by that individual.  The 
Contracting Officer may require welders, welding operators, and tackers to 
apply their symbol next to the weld by means of rubber stamp, felt-tipped 
marker with waterproof ink, or other methods that do not cause an 
indentation in the metal.  For seam welds, the identification mark shall be 
adjacent to the weld at 1 meter  intervals.  Identification with die stamps 
or electric etchers shall not be allowed.

3.2   QUALITY CONTROL

Testing shall be done by an approved inspection or testing laboratory or 
technical consultant; or if approved, the Contractor's inspection and 
testing personnel may be used instead of the commercial inspection or 
testing laboratory or technical consultant.  The Contractor shall perform 
visual inspection to determine conformance with paragraph STANDARDS OF 
ACCEPTANCE.  Procedures and techniques for inspection shall be in 
accordance with applicable requirements of AWS D1.1, except that in 
radiographic inspection only film types designated as "fine grain," or 
"extra fine," shall be employed.

3.3   STANDARDS OF ACCEPTANCE

Dimensional tolerances for welded construction, details of welds, and 
quality of welds shall be in accordance with the applicable requirements of 
AWS D1.1 and the contract drawings.  Nondestructive testing shall be by 
visual inspection  methods.  The minimum extent of nondestructive testing 
shall be random 10% percent of welds or joints, or as indicated on the 
drawings.

3.3.1   Nondestructive Examination

The welding shall be subject to inspection and tests in the mill, shop, and 
field.  Inspection and tests in the mill or shop will not relieve the 
Contractor of the responsibility to furnish weldments of satisfactory 
quality.  When materials or workmanship do not conform to the specification 
requirements, the Government reserves the right to reject material or 
workmanship or both at any time before final acceptance of the structure 
containing the weldment.

3.3.2   Destructive Tests

When metallographic specimens are removed from any part of a structure, the 
Contractor shall make repairs.  The Contractor shall employ qualified 
welders or welding operators, and shall use the proper joints and welding 
procedures, including peening or heat treatment if required, to develop the 
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full strength of the members and joints cut and to relieve residual stress.

3.4   GOVERNMENT INSPECTION AND TESTING

In addition to the inspection and tests performed by the Contractor for 
quality control, the Government will perform inspection and testing for 
acceptance to the extent determined by the Contracting Officer.  The costs 
of such inspection and testing will be borne by the Contractor if 
unsatisfactory welds are discovered, or by the Government if the welds are 
satisfactory.  The work may be performed by the Government's own forces or 
under a separate contract for inspection and testing.  The Government 
reserves the right to perform supplemental nondestructive and destructive 
tests to determine compliance with paragraph STANDARDS OF ACCEPTANCE.

3.5   CORRECTIONS AND REPAIRS

When inspection or testing indicates defects in the weld joints, the welds 
shall be repaired using a qualified welder or welding operator as 
applicable.  Corrections shall be in accordance with the requirements of 
AWS D1.1 and the specifications.  Defects shall be repaired in accordance 
with the approved procedures.  Defects discovered between passes shall be 
repaired before additional weld material is deposited.  Wherever a defect 
is removed and repair by welding is not required, the affected area shall 
be blended into the surrounding surface to eliminate sharp notches, 
crevices, or corners.  After a defect is thought to have been removed, and 
before rewelding, the area shall be examined by suitable methods to ensure 
that the defect has been eliminated.  Repair welds shall meet the 
inspection requirements for the original welds.  Any indication of a defect 
shall be regarded as a defect, unless reevaluation by nondestructive 
methods or by surface conditioning shows that no unacceptable defect is 
present.

    -- End of Section --
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SECTION 05120

STRUCTURAL STEEL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC FCD (1995a) Quality Certification Program 
Description

AISC ASD Manual (1989) Manual of Steel Construction 
Allowable Stress Design

AISC ASD/LRFD Vol II (1992) Manual of Steel Construction Vol 
II:  Connections

AISC Design Guide No. 10 (1989) Erection Bracing of Low-Rise 
Structural Steel Frames 

AISC LRFD Vol I (1995) Manual of Steel Construction Load & 
Resistance Factor Design, Vol I:  
Structural Members, Specifications & Codes

AISC LRFD Vol II (1995) Manual of Steel Construction Load & 
Resistance Factor Design, Vol II:  
Structural Members, Specifications & Codes

AISC Pub No. S303 (1992) Code of Standard Practice for Steel 
Buildings and Bridges

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 6/A 6M (1998a) General Requirements for Rolled 
Structural Steel Bars, Plates, Shapes, and 
Sheet Piling

ASTM A 36/A 36M (1997a) Carbon Structural Steel

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 242/A 242M (1998) High-Strength Low-Alloy Structural 
Steel

ASTM A 307 (1997) Carbon Steel Bolts and Studs, 60 
000 PSI Tensile Strength

ASTM A 325 (1997) Structural Bolts, Steel, Heat 
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Treated, 120/105 ksi Minimum Tensile 
Strength

ASTM A 325M (1997) High-Strength Bolts for Structural 
Steel Joints (Metric)

ASTM A 490 (1997) Heat-Treated Steel Structural 
Bolts, 150 ksi Minimum Tensile Strength

ASTM A 490M (1993) High-Strength Steel Bolts, Classes 
10.9 and 10.9.3, for Structural Steel 
Joints (Metric)

ASTM A 500 (1999) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 501 (1999) Hot-Formed Welded and Seamless 
Carbon Steel Structural Tubing

ASTM A 502 (1993) Steel Structural Rivets

ASTM A 514/A 514M (1994a) High-Yield-Strength, Quenched and 
Tempered Alloy Steel Plate, Suitable for 
Welding

ASTM A 529/A 529M (1996) High-Strength Carbon-Manganese 
Steel of Structural Quality

ASTM A 563 (1997) Carbon and Alloy Steel Nuts

ASTM A 563M (1997) Carbon and Alloy Steel Nuts (Metric)

ASTM A 572/A 572M (1999) High-Strength Low-Alloy 
Columbium-Vanadium Structural Steel

ASTM A 588/A 588M (1997) High-Strength Low-Alloy Structural 
Steel with 50 ksi (345 MPa) Minimum Yield 
Point to 4 in. (100 mm) Thick

ASTM A 618 (1999) Hot-Formed Welded and Seamless 
High-Strength Low-Alloy Structural Tubing

ASTM A 709/A 709M (1997a) Carbon and High-Strength Low-Alloy 
Structural Steel Shapes, Plates, and Bars 
and Quenched-and-Tempered Alloy Structural 
Steel Plates for Bridges

ASTM A 852/A 852M (1997) Quenched and Tempered Low-Alloy 
Structural Steel Plate with 70 ksi (485 
MPa) Minimum Yield Strength to 4 in. (100 
mm) Thick

ASTM A 992/A 992M (1998e1) Steel for Structural Shapes For 
Use in Building Framing

ASTM F 436 (1993) Hardened Steel Washers

ASTM F 436M (1993) Hardened Steel Washers (Metric)
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ASTM F 844 (1998) Washers, Steel, Plain (Flat), 
Unhardened for General Use

ASTM F 959 (1999) Compressible-Washer-Type Direct 
Tension Indicators for Use with Structural 
Fasteners

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B18.21.1 (1994) Lock Washers (Inch Series)

ASME B46.1 (1995) Surface Texture (Surface Roughness, 
Waviness, and Lay)

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (1998) Standard Symbols for Welding, 
Brazing and Nondestructive Examination

AWS D1.1 (1998) Structural Welding Code - Steel

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw 
Linseed Oil and Alkyd Primer (without Lead 
and Chromate Pigments)

1.2   GENERAL REQUIREMENTS

Structural steel fabrication and erection shall be performed by an 
organization experienced in structural steel work of equivalent magnitude.  
The Contractor shall be responsible for correctness of detailing, 
fabrication, and for the correct fitting of structural members.  
Connections, for any part of the structure not shown on the contract 
drawings, shall be considered simple shear connections and shall be 
designed and detailed in accordance with pertinent provisions of AISC ASD 
Manual and AISC LRFD Vol II.  Substitution of sections or modification of 
connection details will not be accepted unless approved by the Contracting 
Officer.  AISC ASD Manual and AISC ASD/LRFD Vol II shall govern the work.  
Welding shall be in accordance with AWS D1.1; except that welding for 
critical applications shall be in accordance with Section 05090 WELDING, 
STRUCTURAL or paragraph WELDING.  High-strength bolting shall be in 
accordance with AISC ASD Manual.

1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Structural Steel System; G-A1.
Structural Connections; G-A1.

  Shop and erection details including members (with their 
connections) not shown on the contract drawings.  Welds shall be 
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indicated by standard welding symbols in accordance with AWS A2.4.

SD-03 Product Data

Erection; G-A1.

  Prior to erection, erection plan of the structural steel framing 
describing all necessary temporary supports, including the 
sequence of installation and removal.

Welding.

  WPS prequalified.

SD-07 Certificates

Mill Test Reports; G-A1.

  Certified copies of mill test reports for structural steel, 
structural bolts, nuts, washers and other related structural steel 
items, including attesting that the structural steel furnished 
contains no less than 25 percent recycled scrap steel and meets 
the requirements specified, prior to the installation.

Welder Qualifications; G-A1.

  Certified copies of welder qualifications test records showing 
qualification in accordance with AWS D1.1.

Welding Inspector; G-A1.

  Welding Inspector qualifications.

Fabrication; G-A.

  A copy of the AISC certificate indicating that the fabrication 
plant meets the specified structural steelwork category.

1.4   STORAGE

Material shall be stored out of contact with the ground in such manner and 
location as will minimize deterioration.

1.5   WELDING INSPECTOR

Welding Inspector qualifications shall be in accordance with AWS D1.1

PART 2   PRODUCTS

2.1   STRUCTURAL STEEL

2.1.1   Carbon Grade Steel

Carbon grade steel shall conform to ASTM A 529/A 529M.

2.1.2   High-Strength Low-Alloy Steel

High-strength low-alloy steel shall conform to ASTM A 572/A 572M, Grade 345 
MPa (50 ksi).
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2.1.3   Corrosion-Resistant High-Strength Low-Alloy Steel

Corrosion-resistant steel shall conform to ASTM A 242/A 242M or ASTM A 
588/A 588M.

2.1.4   Quenched and Tempered Alloy Steel

Tempered alloy steel shall conform to ASTM A 514/A 514M.

2.1.5   Carbon and High-Strength Low-Alloy Steel

Carbon and high-strength low-alloy steel shall conform to ASTM A 709/A 709M.

2.1.6   Quenched and Tempered Low-Alloy Steel

Quenched and tempered low-alloy steel shall conform to ASTM A 852/A 852M, 
485 MPa. 

2.1.7   Structural Shapes for Use in Building Framing

Wide flange shapes in accordance with ASTM A 992/A 992M shall be used where 
indicated on the drawings.

2.2   STRUCTURAL TUBING

Structural tubing shall conform to ASTM A 500, Grade B .

2.3   STEEL PIPE

Steel pipe shall conform to ASTM A 53,  Grade B.

2.4   HIGH STRENGTH BOLTS AND NUTS

High strength bolts shall conform to ASTM A 325M , Type 1 with carbon steel 
nuts conforming to ASTM A 563M, Grade C. 

2.5   CARBON STEEL BOLTS AND NUTS

Carbon steel bolts shall conform to ASTM A 307, Grade A with carbon steel 
nuts conforming to ASTM A 563M , Grade A.

2.6   NUTS DIMENSIONAL STYLE

Carbon steel nuts shall be Heavy Hex style when used with ASTM A 307 bolts 
or Heavy Hex style when used with ASTM A 325M or ASTM A 490M  bolts.

2.7   WASHERS

Plain washers shall conform to ASTM F 844.  

2.8   PAINT

Paint shall conform to SSPC Paint 25.

PART 3   EXECUTION

3.1   FABRICATION
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Fabrication shall be in accordance with the applicable provisions of AISC 
ASD Manual.  Fabrication and assembly shall be done in the shop to the 
greatest extent possible.  The fabricating plant shall be certified under 
the AISC FCD for Category II structural steelwork.  Compression joints 
depending on contact bearing shall have a surface roughness not in excess 
of 13 micrometer  as determined by ASME B46.1, and ends shall be square 
within the tolerances for milled ends specified in ASTM A 6/A 6M.  
Structural steelwork, except surfaces of steel to be encased in concrete, 
surfaces to be field welded, surfaces to be fireproofed, and contact 
surfaces of friction-type high-strength bolted connections shall be 
prepared for painting in accordance with endorsement "P" of AISC FCD and 
primed with the specified paint.

3.2   ERECTION

a:  Erection of structural steel, except as indicated in item b. 
below, shall be in accordance with the applicable provisions of 
AISC ASD Manual endorsement F of AISC FCD.  Erection plan shall be 
reviewed, stamped and sealed by a structural engineer licensed by 
the state in which the project is located.

b.  For low-rise structural steel buildings (18 m tall or less and a 
maximum of 2 stories), the erection plan shall conform to AISC Pub 
No. S303 and the structure shall be erected in accordance withAISC 
Design Guide No. 10.

3.2.1   Structural Connections

Anchor bolts and other connections between the structural steel and 
foundations shall be provided and shall be properly located and built into 
connecting work.  Field welded structural connections shall be completed 
before load is applied.

3.2.2   Base Plates and Bearing Plates

Column base plates for columns and bearing plates for beams, girders, and 
similar members shall be provided.  Base plates and bearing plates shall be 
provided with full bearing after the supported members have been plumbed 
and properly positioned, but prior to placing superimposed loads.  Separate 
setting plates under column base plates will not be permitted.  The area 
under the plate shall be damp-packed solidly with bedding mortar, except 
where nonshrink grout is indicated on the drawings.  Bedding mortar and 
grout shall be as specified in Section 03300 CAST-IN-PLACE STRUCTURAL 
CONCRETE.

3.2.3   Field Priming

After erection, the field bolt heads and nuts, field welds, and any 
abrasions in the shop coat shall be cleaned and primed with paint of the 
same quality as that used for the shop coat.

3.3   WELDING

The contractor shall develop and submit the Welding Procedure 
Specifications (WPS) for all welding, including wleding done using 
prequalified procedures.  Prequaliried procedures may be submitted for 
information only; however, procedures that are not prequalified shall be 
submitted for approval.    -- End of Section --
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SECTION 05210

STEEL JOISTS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

STEEL JOIST INSTITUTE (SJI)

SJI Specs & Tables (1994) Standard Specifications Load Tables 
and Weight Tables for Steel Joists and 
Joist Girders

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Steel Joists; G-A1.

  Detail drawings shall include fabrication and erection details, 
specifications for shop painting, and identification markings of 
joists and joist girders.

SD-07 Certificates

Steel Joists; G-A1.

  Certificates stating that the steel joists and joist girders 
have been designed and manufactured in accordance with SJI Specs & 
Tables.  Complete engineering design computations may be submitted 
in lieu of the certification.

1.3   DESCRIPTION

Steel joists and joist girders are designated on the drawings in accordance 
with the standard designations of the Steel Joist Institute.  Joists of 
other standard designations or joists with properties other than those 
shown may be substituted for the joists designated provided the structural 
properties are equal to or greater than those of the joists shown and 
provided all other specified requirements are met.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition and stored 
off the ground in a well drained location, protected from damage, and 
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easily accessible for inspection and handling.

PART 2   PRODUCTS

2.1   OPEN WEB STEEL JOISTS

Open web steel joists shall conform to SJI Specs & Tables, K-Series.  
Joists shall be designed to support the loads given in the standard load 
tables of SJI Specs & Tables.

2.2   LONGSPAN STEEL JOISTS

Longspan steel joists and deep longspan steel joists shall conform to SJI 
Specs & Tables, LH-Series DLH-Series.  Joists designated LH and DLH shall 
be designed to support the loads given in the applicable standard load 
tables of SJI Specs & Tables.

2.3   JOIST GIRDERS

Joist girders shall conform to SJI Specs & Tables.

2.4   ACCESSORIES AND FITTINGS

Accessories and fittings, including end supports and bridging, shall be in 
accordance with the standard specifications under which the members were 
designed.

2.5   SHOP PAINTING

Joists , joist girders and accessories shall be shop painted with a 
rust-inhibiting primer paint.  For joists and joist girders which will be 
finish painted under Section 09900 PAINTING, GENERAL, the primer paint 
shall be limited to a primer which is compatible with the specified finish 
paint.

PART 3   EXECUTION

3.1   ERECTION

Installation of joists and joist girders shall be in accordance with the 
standard specification under which the member was produced.  Joists and 
joist girders shall be handled in a manner to avoid damage.  Damaged joists 
and joist girders shall be removed from the site, except when field repair 
is approved and such repairs are satisfactorily made in accordance with the 
manufacturer's recommendations.  Joists and joist girders shall be 
accurately set, and end anchorage shall be in accordance with the standard 
specification under which the joists and joist girders were produced.  For 
spans over 12 m through 18 m one row of bridging nearest midspan shall be 
bolted diagonal bridging; for spans over 18 m bolted diagonal bridging 
shall be used instead of welded horizontal bridging.  Joist bridging and 
anchoring shall be secured in place prior to the application of any 
construction loads.  Any temporary loads shall be distributed so that the 
carrying capacity of any joist is not exceeded.  Loads shall not be applied 
to bridging during construction or in the completed work.  Abraded, 
corroded, and field welded areas shall be cleaned and touched up with the 
same type of paint used in the shop painting. 

3.2   BEARING PLATES
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Bearing plates shall be provided with full bearing after the supporting 
members have been plumbed and properly positioned, but prior to placing 
superimposed loads.  The area under the plate shall be damp-packed solidly 
with bedding mortar, except where nonshrink grout is indicated on the 
drawings.  Bedding mortar and grout shall be as specified in Section 03300 
CAST-IN-PLACE STRUCTURAL CONCRETE.

        -- End of Section --
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SECTION 05300

STEEL DECKING
10/89

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC ASD Spec (1989) Specification for Structural Steel 
Buildings - Allowable Stress Design and 
Plastic Design

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI Cold-Formed Mnl (1996) Cold-Formed Steel Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 108 (1995) Steel Bars, Carbon, Cold Finished, 
Standard Quality

ASTM A 570/A 570M (1996) Steel, Sheet and Strip, Carbon, 
Hot-Rolled, Structural Quality

ASTM A 611 (1997)  Structural Steel (SS), Sheet, 
Carbon, Cold-Rolled

ASTM A 653/A 653M (1997) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 780 (1993a) Repair of Damaged and Uncoated 
Areas of Hot-Dipped Galvanized Coatings

ASTM A 792/A 792M (1997) Steel Sheet, 55% Aluminum-Zinc 
Alloy-Coated by the Hot-Dip Process 

ASTM C 423 (1990a) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM E 795 (1993) Mounting Test Specimens During 
Sound Absorption Tests

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1998) Structural Welding Code - Steel

AWS D1.3 (1998) Structural Welding Code - Sheet 
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Steel

STEEL DECK INSTITUTE (SDI)

SDI Diaphram Mnl (1987; Amended 1991) Diaphragm Design 
Manual

SDI Pub No 29 (1995) Design Manual for Composite Decks, 
Form Decks, Roof Decks, and Cellular Metal 
Floor Deck with Electrical Distribution

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC Paint 20 (1991) Zinc-Rich Primers (Type I - 
Inorganic and Type II - Organic)

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Deck Units; G-A1.
Accessories; G-A1.
Attachments; G-A1.
Holes and Openings; G-A1.

  Drawings shall include type, configuration, structural 
properties, location, and necessary details of deck units, 
accessories, and supporting members; size and location of holes to 
be cut and reinforcement to be provided; location and sequence of 
welded or fastener connections; and the manufacturer's erection 
instructions.

SD-03 Product Data

Deck Units; G-A1.

  Design computations for the structural properties of the deck 
units or SDI certification that the units are designed in 
accordance with SDI specifications.

Attachments.

  Prior to welding operations, copies of qualified procedures and 
lists of names and identification symbols of qualified welders and 
welding operators.

SD-04 Samples

Deck Units.
Accessories.

  A 0.19 sq meter sample of the decking material to be used, along 
with a sample of each of the accessories used.  A sample of 
acoustical material to be used shall be included.
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SD-07 Certificates

Deck Units; G-A1.
Attachments; G-A1.

  Manufacturer's certificates attesting that the decking material 
meets the specified requirements.  Manufacturer's certificate 
attesting that the operators are authorized to use the 
low-velocity piston tool.

1.3   DELIVERY, STORAGE, AND HANDLING

Deck units shall be delivered to the site in a dry and undamaged condition, 
stored off the ground with one end elevated, and stored under a 
weathertight covering permitting good air circulation.  Finish of deck 
units shall be maintained at all times by using touch-up paint whenever 
necessary to prevent the formation of rust.

PART 2   PRODUCTS

2.1   DECK UNITS

Deck units shall conform to SDI Pub No 29.  Panels of maximum possible 
lengths shall be used to minimize end laps.  Deck units shall be fabricated 
in lengths to span 3 or more supports with flush, telescoped, or nested 50 
mm laps at ends, and interlocking, or nested side laps, unless otherwise 
indicated.  Deck with cross-sectional configuration differing from the 
units indicated may be used, provided that the properties of the proposed 
units, determined in accordance with AISI Cold-Formed Mnl, are equal to or 
greater than the properties of the units indicated and that the material 
will fit the space provided without requiring revisions to adjacent 
materials or systems.

2.1.1   Roof Deck

Steel deck used in conjunction with insulation and built-up roofing shall 
conform to ASTM A 792/A 792M, ASTM A 611 or ASTM A 792/A 792M.  Roof deck 
units shall be fabricated of the steel design thickness required by the 
design drawings and shall be shop painted.

2.1.2   Form Deck

Deck used as a permanent form for concrete shall conform to ASTM A 653/A 
653M or ASTM A 611.  Deck used as a form for concrete shall be fabricated 
of the steel design thickness required by the design drawings, and shall be 
zinc-coated in conformance with ASTM A 653/A 653M, G90 coating class.

2.2   ADJUSTING PLATES

Adjusting plates or segments of deck units shall be provided in locations 
too narrow to accommodate full-size units.  As far as practical, the plates 
shall be the same thickness and configuration as the deck units.

2.3   CLOSURE PLATES

2.3.1   Closure Plates for Roof Deck

Voids above interior walls shall be closed with sheet metal where shown. 
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Open deck cells at parapets, end walls, eaves, and openings through roofs 
shall be closed with sheet metal.  Sheet metal shall be same thickness as 
deck units.

2.3.2   Closure Plates for Composite Deck

The concrete shall be supported and retained at each floor level.  Provide 
edge closures at all edges of the slab of sufficient strength and stiffness 
to support the wet concrete.  Metal closures shall be provided for all 
openings in composite steel deck 6 mm (1/4 inch) and over, including but 
not limited to:

2.3.2.1   Cover Plates to Close Panels

Cover plates to close panel edge and end conditions and where panels change 
direction or abut.  Butt joints in composite steel deck may receive a tape 
joint cover.

2.3.2.2   Column Closures to Close Openings

Column closures to close openings between steel deck and structural steel 
columns.

2.3.2.3   Sheet Metal

Where deck is cut for passage of pipes, ducts, columns, etc., and deck is 
to remain exposed, provide a neatly cut sheet metal collar to cover edges 
of deck.  Do not cut deck until after installation of supplemental supports.

2.4   ACCESSORIES

The manufacturer's standard accessories shall be furnished as necessary to 
complete the deck installation.  Metal accessories shall be of the same 
material as the deck and have minimum design thickness as follows: saddles, 
1.204 mm (0.0474 inch); welding washers, 1.519 mm (0.0598 inch); cant 
strip, 0.749 mm (0.0295 inch); other metal accessories, 0.909 mm (0.0358 
inch); unless otherwise indicated.  Accessories shall include but not be 
limited to saddles, welding washers, cant strips, butt cover plates, 
underlapping sleeves, and ridge and valley plates.

PART 3   EXECUTION

3.1   ERECTION

Erection of roof deck and accessories shall be in accordance with SDI 
Diaphram Mnl and the approved detail drawings.  Damaged deck and 
accessories including material which is permanently stained or 
contaminated, with burned holes or deformed shall not be installed.  The 
deck units shall be placed on secure supports, properly adjusted, and 
aligned at right angles to supports before being permanently secured in 
place.  The deck shall not be filled with concrete, used for storage or as 
a working platform until the units have been secured in position.    Loads 
shall be distributed by appropriate means to prevent damage during 
construction and to the completed assembly.  The maximum uniform 
distributed storage load shall not exceed the design live load.  There 
shall be no loads suspended directly from the steel deck.  

3.2   ATTACHMENTS
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All fasteners shall be installed in accordance with the manufacturer's 
recommended procedure, except as otherwise specified.  The deck units shall 
be welded with nominal 19 mm  diameter puddle welds  to supports as 
indicated on the design drawings and in accordance with requirements of SDI 
Pub No 29.  All welding of steel deck shall be in accordance with AWS D1.3 
using methods and electrodes as recommended by the manufacturer of the 
steel deck being used.  Welds shall be made only by operators previously 
qualified by tests prescribed in AWS D1.3 to perform the type of work 
required.  Welding washers shall not be used at the connections of the deck 
to supports.  Welding washers shall not be used at sidelaps.  Holes and 
similar defects will not be acceptable.  Deck ends shall be lapped 50 mm.  
All partial or segments of deck units shall be attached to structural 
supports in accordance with Section 2.5 of SDI Diaphram Mnl.  

3.3   HOLES AND OPENINGS

All holes and openings required shall be coordinated with the drawings, 
specifications, and other trades.  Holes and openings shall be drilled or 
cut, reinforced and framed as indicated on the drawings or described in the 
specifications and as required for rigidity and load capacity.  Holes and 
openings less than 150 mm across require no reinforcement.  Holes and 
openings 150 to 300 mm across shall be reinforced by 1.204 mm (0.0474 inch) 
thick steel sheet at least 300 mm wider and longer than the opening and be 
fastened to the steel deck at each corner of the sheet and at a maximum of 
150 mm on center.  Holes and openings larger than 300 mm  shall be 
reinforced by steel angles installed perpendicular to the steel joists and 
supported by the adjacent steel joists.  Steel angles shall be installed 
perpendicular to the deck ribs and shall be fastened to the angles 
perpendicular to the steel joists.  Openings must not interfere with 
seismic members such as chords and drag struts.

        -- End of Section --
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SECTION 05400
COLD-FORMED STEEL FRAMING

03/99

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI Cold-Formed Spec (1996) Specification & Commentary for the 
Design of Cold-Formed Steel Structural 
Members (Part V of the Cold-Formed Steel 
Design Manual)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (1997ae1) Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products

ASTM A 153/A 153M (1998) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 370 (1997a) Mechanical Testing of Steel 
Products

ASTM A 653/A 653M (1999) Steel Sheet, Zinc Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 633 (1985; R 1998) Electrodeposited Coatings 
of Zinc on Iron and Steel

ASTM C 955 (1998) Load-Bearing (Transverse and Axial) 
Steel Studs, Runners (Tracks), and Bracing 
or Bridging for Screw Application of 
Gypsum Panel Products and Metal Plaster 
Bases

ASTM C 1007 (1998e1) Installation of Load Bearing 
(Transverse and Axial) Steel Studs and 
Related Accessories

ASTM E 329 (1998) Agencies Engaged in the Testing 
and/or Inspection of Materials Used in 
Construction

AMERICAN WELDING SOCIETY (AWS)

AWS D1.3 (1998) Structural Welding Code - Sheet 
Steel
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SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE J 78 (1998) Steel Self Drilling Tapping Screws

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Specification Sheets; G-A1.

   Manufacturers published data including member diemisions, 
section properties, materials for each member type used.

SD-07 Certificates

Welds.

  Certified copies of welder qualifications test records showing 
qualification in accordance with AWS D1.3.

1.3   DELIVERY, HANDLING AND STORAGE

Materials shall be delivered and handled preventing bending or other 
damage, and avoiding contact with soil or other contaminating materials.  
Finish of the framing members shall be maintained at all times, using an 
approved high zinc dust content, galvanizing repair paint whenever 
necessary to prevent the formation of rust.

PART 2   PRODUCTS

2.1   STEEL STUDS, TRACKS, BRACING, BRIDGING, AND ACCESSORIES

Framing components shall comply with ASTM C 955 and the following:

a.  Material shall be corrosion-resistant steel complying with ASTM A 
653/A 653M, Grade 230 or higher, having a minimum yield of 230 MPa 
 and a G 60 minimum zinc coating.

b.  Minimum uncoated steel thickness (design thickness times 0.95):

(1).  Studs and Tracks: 16 ga minimum or greater as indicated on 
the Drawings.

(2).  Bracing : Thickness as shown on the drawings.

(3).  Accessories and bridging: Standard thickness as provided by 
the manufacturer.

c.  Stud and Track web depth: as required by design.

d.  Stud flange width: 41 mm.

e.  Structural Stud effective section properties are as shown on the 
drawings.
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2.2   MARKINGS

Studs and track shall have product markings on the web of the section.  The 
markings shall be repeated throughout the length of the member at a maximum 
spacing of 1200 mm  on center and shall be legible and easily read.  The 
product marking shall include the following:

a.  Manufacturer's identification.

b.  Minimum delivered uncoated steel thickness.

c.  Protective coating designator.

d.  Minimum yield strength.

2.3   CONNECTIONS

2.3.1   Miscellaneous Roof Framing

Secure cold formed metal framing to supporting structure as indicated on 
the drawings or as required by the design.

2.3.2   Structure Framing

Screws for steel-to-steel connections shall be self-drilling tapping in 
compliance with SAE J 78 of the type, size, and location as shown on the 
drawings.  Electroplated screws shall have a Type II coating in accordance 
with ASTM B 633.  Screws, bolts, and anchors shall be hot-dipped galvanized 
in accordance with ASTM A 123/A 123M or ASTM A 153/A 153M as appropriate.  
Screws bolts, and anchors shall  be hot dipped galvanized in accordance 
with ASTM A 123/A 123Mor ASTM A 153/A 153M as appropriate.

PART 3   EXECUTION

3.1   Delivery, Handling and Storage

   a.  Materials shall be delivered and handled in a manner to avoid 
bending or other damage and to avoid contact with the soil or other 
contaminating materials.

   b.  Finish of the framing members shall be maintained at all times, 
using an approved high zinc dust content galvanizing repair paint whenever 
necessary to prevent the formation of rust.

3.2   CONNECTIONS

3.2.1   Welds

All welding shall be performed in accordance with AWS D1.3, as modified by 
AISI Cold-Formed Spec.  All welders, welding operations, and welding 
procedures shall be qualified according to AWS D1.3.  All welds shall be 
cleaned and coated with rust inhibitive galvanizing paint.

3.2.2   Screws

Screws shall be of the  self-tapping type, size, and location shown on the 
drawings.  Screw penetration through joined materials shall not be less 
than three exposed threads.  Minimum spacings and edge distances for screws 
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shall be as specified in AISI Cold-Formed Spec.  Screws covered by 
sheathing materials shall have low profile heads.

3.2.3   Anchors

Anchors shall be of the type, size, and location shown on the drawings.

3.3   INSTALLATION

3.3.1   General Requirements

a.  Prefabricated frames shall be square, with components attached to 
prevent racking during fabrication, transportation, and lifting.  
Design and construction of frames shall include provisions for 
lifting.

b.  Cutting of steel framing shall be by saw, shear, or plasma cutting 
equipment.  Oxyacetylene torch cutting is not permitted.

c.  Temporary bracing shall be provided and remain in place until work 
is permanently stabilized.

d.  Abutting lengths of track shall be butt-welded, spliced, or each 
length securely anchored to a common structural element.  Track 
shall be securely anchored to the supporting structure as shown on 
the drawings.

e.  Splicing of framing components, other than track and tension 
members, is not permitted.

f.  Wire tying of framing members is not permitted.

3.3.2   Load Bearing Walls

3.3.2.1   Axial Load

Installation shall comply with ASTM C 1007 and the following:

a.  Studs shall be spaced as shown on the drawings.

b.  Studs shall be installed seated squarely against the web of the 
top and bottom track to assure transfer of axial load.  Studs 
shall be plumbed, aligned, and secured to the continuous runner 
tracks at each end before the installation of components which 
induce axial load.

c.  Studs, other than at framed openings, shall align vertically to 
allow for full transfer of the loads to the foundation.  Vertical 
alignment shall be maintained at floor/wall intersections.  Where 
vertical alignment is not possible, a continuous load distribution 
member at the top track shall be provided as shown on the drawings.

d.  Foundation bearing bottom track shall rest on a continuous, 
uniform, and level beating surface.

e.  Tracks shall be securely anchored to the supporting structure as 
shown on the drawings.

f.  Bridging spaced at 1200 mm minimum or as shown on the drawings 
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shall be installed prior to loading and the installation of facing 
materials.

g.  Framed wall openings shall include headers and supporting 
components as shown on the drawings.  Headers shall be installed 
in all openings which are larger than the stud spacing in a wall.

h.  At wall openings for doors, windows and other similar features, 
the framing system shall provide for the installation and 
anchorage of the required subframes or finish frames.  Steel 
frames shall be securely attached through built-in anchors to the 
nearest stud on each side of the opening with self-drilling 
screws.  Double studs shall be provided at both jambs of all door 
openings.

i.  Installation of sheathing, wallboards, or any other collateral 
material shall be performed in accordance with the product 
manufacturer's specifications.

3.3.2.2   Lateral Load (Shear Wall Panels)

Shear wall panels shall be installed at the locations shown; stud spacing 
and arrangement shall be as shown; diagonal bracing shall be placed across 
studs, pulled tight, and attached to each stud within the shear panel as 
shown on the drawings.

3.3.3   Joists

a.  Joists shall be spaced as shown on the drawings.

b.  Uniform and level joist bearing at the foundation wall shall be 
provided by means of shims and/or shrink grout.

c.  Web stiffeners at support locations and at points of concentrated 
loads shall be provided as shown on the drawings.

d.  Joists shall align vertically with load bearing studs.  Where 
vertical alignment is not possible, a continuous load distribution 
member at the top track shall be provided as shown on the drawings.

e.  Bridging, of the type and spacing shown on the drawings, shall be 
installed prior to loading.

f.  Additional framing around openings shall be provided as shown on 
the drawings when the width of the opening exceeds the typical 
joist spacing.

3.3.4   Trusses

a.  Trusses shall be spaced as shown on the drawings.

b.  Trusses shall align vertically with load bearing studs.  Where 
vertical alignment is not possible, a continuous load distribution 
member at the top track shall be provided as shown on the drawings.

c.  Trusses shall be bridged and braced as shown on the drawings 
before the installation of collateral materials.

d.  Temporary bracing shall be provided and remain in place until work 
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is permanently stabilized.

3.4   TOLERANCES

Vertical alignment (plumbness) of studs shall be within 1/960th of the 
span.  Horizontal alignment (levelness) of walls shall be within 1/960th of 
their respective lengths.  Spacing of studs shall not be more than plus 3 mm
from the designed spacing providing the the cumulative error does not 
exceed the requirements of the finishing material.

    -- End of Section --

SECTION 05400  Page 7



THIS PAGE IS LEFT BLANK INTENTIONALLY



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

SECTION TABLE OF CONTENTS

DIVISION 05 - METALS

SECTION 05500

MISCELLANEOUS METAL

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SUBMITTALS
  1.3   GENERAL REQUIREMENTS
  1.4   DISSIMILAR MATERIALS
  1.5   WORKMANSHIP
  1.6   ANCHORAGE
  1.7   ALUMINUM FINISHES
  1.8   SHOP PAINTING

PART 2   PRODUCTS

  2.1   ACCESS DOORS AND PANELS
  2.2   BOLLARDS
  2.3   HANDRAILS
    2.3.1   Steel Handrails, Including Carbon Steel Inserts
  2.4   MISCELLANEOUS
  2.5   STEEL STAIRS

PART 3   EXECUTION

  3.1   GENERAL INSTALLATION REQUIREMENTS
  3.2   REMOVABLE ACCESS PANELS
  3.3   INSTALLATION OF BOLLARDS
  3.4   ATTACHMENT OF HANDRAILS
    3.4.1   Installation of Steel Handrails

-- End of Section Table of Contents --

SECTION 05500  Page 1



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

SECTION 05500

MISCELLANEOUS METAL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1999b) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 123/A 123M (1997ael) Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products

ASTM A 653/A 653M (1999) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 924/A 924M (1999) General Requirements for Steel 
Sheet, Metallic-Coated by the Hot-Dip 
Process

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1998) Structural Welding Code - Steel

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-344 (Rev B) Lacquer, Clear Gloss, Exterior, 
Interior

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Miscellaneous Metal Items; G-A.

  Detail drawings indicating material thickness, type, grade, and 
class; dimensions; and construction details.  Drawings shall 
include catalog cuts, erection details, manufacturer's descriptive 
data and installation instructions, and templates.  Detail 
drawings for the following items: 

1.   Access Doors & Frames
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2.   Bollards
3.   Pipe Handrails
4.   Steel Stairs
5.   Lintel Angles

1.3   GENERAL REQUIREMENTS

The Contractor shall verify all measurements and shall take all field 
measurements necessary before fabrication.  Welding to or on structural 
steel shall be in accordance with AWS D1.1.  Items specified to be 
galvanized, when practicable and not indicated otherwise, shall be hot-dip 
galvanized after fabrication.  Galvanizing shall be in accordance with ASTM 
A 123/A 123M, ASTM A 653/A 653M, or ASTM A 924/A 924M, as applicable.  
Exposed fastenings shall be compatible materials, shall generally match in 
color and finish, and shall harmonize with the material to which fastenings 
are applied.  Materials and parts necessary to complete each item, even 
though such work is not definitely shown or specified, shall be included.  
Poor matching of holes for fasteners shall be cause for rejection.  
Fastenings shall be concealed where practicable.  Thickness of metal and 
details of assembly and supports shall provide strength and stiffness.  
Joints exposed to the weather shall be formed to exclude water.

1.4   DISSIMILAR MATERIALS

Where dissimilar metals are in contact, or where aluminum is in contact 
with concrete, mortar, masonry, wet or pressure-treated wood, or absorptive 
materials subject to wetting, the surfaces shall be protected with a coat 
of bituminous paint or asphalt varnish.

1.5   WORKMANSHIP

Miscellaneous metalwork shall be well formed to shape and size, with sharp 
lines and angles and true curves.  Drilling and punching shall produce 
clean true lines and surfaces.  Welding shall be continuous along the 
entire area of contact except where tack welding is permitted.  Exposed 
connections of work in place shall not be tack welded.  Exposed welds shall 
be ground smooth.  Exposed surfaces of work in place shall have a smooth 
finish, and unless otherwise approved, exposed riveting shall be flush.  
Where tight fits are required, joints shall be milled.  Corner joints shall 
be coped or mitered, well formed, and in true alignment.  Work shall be 
accurately set to established lines and elevations and securely fastened in 
place.  Installation shall be in accordance with manufacturer's 
installation instructions and approved drawings, cuts, and details.

1.6   ANCHORAGE

Anchorage shall be provided where necessary for fastening miscellaneous 
metal items securely in place.  Anchorage not otherwise specified or 
indicated shall include slotted inserts made to engage with the anchors, 
expansion shields, and power-driven fasteners when approved for concrete; 
toggle bolts and through bolts for masonry; machine and carriage bolts for 
steel; and lag bolts and screws for wood.

1.7   ALUMINUM FINISHES

Unless otherwise specified, aluminum items shall have standard mill finish. 
Aluminum surfaces to be in contact with concrete during construction shall 
be protected with a field coat conforming to CID A-A-344.
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1.8   SHOP PAINTING

Surfaces of ferrous metal, except galvanized surfaces, shall be cleaned and 
shop coated with the manufacturer's standard protective coating unless 
otherwise specified.  Surfaces of items to be embedded in concrete shall 
not be painted.  Items to be finish painted shall be prepared according to 
manufacturer's recommendations or as specified.

PART 2   PRODUCTS

2.1   ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherwise indicated.  Frames 
for access doors shall be fabricated of not lighter than 1.52 mm (16 gauge) 
steel with welded joints and finished with anchorage for securing into 
construction.  Access doors shall be a minimum of 350 by 500 mm and of not 
lighter than 1.9 mm (14 gauge) steel, with stiffened edges, complete with 
attachments.  Access doors shall be hinged to frame and provided with a 
flush face, screw driver operated latch.  Exposed metal surfaces shall have 
a shop applied prime coat.

2.2   BOLLARDS

Bollards shall be heavy duty steel pipe conforming to ASTM A 53, Type E or 
S, weight STD, black finish.

2.3   HANDRAILS

Handrails shall be designed to resist a concentrated load of 890 N (200 
pounds) in any direction at any point of the top of the rail or 292 Newtons 
per meter (20 pounds per foot) applied horizontally to top of the rail, 
whichever is more severe.

2.3.1   Steel Handrails, Including Carbon Steel Inserts

Steel handrails, including inserts in concrete, shall be steel pipe 
conforming to ASTM A 53.  Steel railings shall be 40 mm nominal size.  
Railings shall be hot-dip galvanized and shop painted.  Pipe collars shall 
be hot-dip galvanized steel.

a.  Joint posts, rail, and corners shall be fabricated by the 
following method:

(1)  Mitered and welded joints by fitting post to top rail and 
intermediate rail to post, mitering corners, groove welding 
joints, and grinding smooth.  Railing splices shall be butted and 
reinforced by a tight fitting interior sleeve not less than 150 mm 
long.

b.  Toe-boards and brackets shall be provided as indicated.

2.4   MISCELLANEOUS

Miscellaneous plates and shapes for items that do not form a part of the 
structural steel framework, such as lintels, sill angles, miscellaneous 
mountings, and frames, shall be provided to complete the work.

2.5   STEEL STAIRS
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Steel stairs shall be complete with structural channel stringers, metal pan 
cement-filled treads, landings, columns, handrails, and necessary bolts and 
other fastenings as indicated.  Structural steel shall conform to ASTM A 
36/A 36M.  Stairs and accessories shall be painted.  Risers on stairs with 
metal pan treads shall be deformed to form a sanitary cove to retain the 
tread concrete.  Integral nosings shall have braces extended into the 
concrete fill.  

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

All items shall be installed at the locations shown and according to the 
manufacturer's recommendations.  Items listed below require additional 
procedures as specified.

3.2   REMOVABLE ACCESS PANELS

A removable access panel not less than 300 by 300 mm shall be installed 
directly below each valve, flow indicator, damper, or air splitter that is 
located above the ceiling, other than an acoustical ceiling, and that would 
otherwise not be accessible.

3.3   INSTALLATION OF BOLLARDS

Bollards shall be set vertically in concrete piers.  Piers shall be 
constructed of, and the hollow cores of the pipe filled with, concrete 
specified in SECTION 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.

3.4   ATTACHMENT OF HANDRAILS

Toeboards and brackets shall be installed where indicated.  Splices, where 
required, shall be made at expansion joints.

3.4.1   Installation of Steel Handrails

Installation shall be welded  to stringers or structural steel framework.  
Rail ends shall be secured by steel pipe flanges anchored by expansion 
shields and bolts or through-bolted to a back plate. 

        -- End of Section --

SECTION 05500  Page 5



THIS PAGE IS LEFT BLANK INTENTIONALLY



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

SECTION TABLE OF CONTENTS

DIVISION 06 - WOODS & PLASTICS

SECTION 06100

ROUGH CARPENTRY

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SUBMITTALS
  1.3   DELIVERY AND STORAGE

PART 2   PRODUCTS

  2.1   LUMBER
    2.1.1   Grading and Marking
      2.1.1.1   Lumber Products
      2.1.1.2   Plywood Products
    2.1.2   Sizes
    2.1.3   Treatment
      2.1.3.1   Lumber 
      2.1.3.2   Plywood
    2.1.4   Moisture Content
    2.1.5   Fire-Retardant Treatment
    2.1.6   Miscellaneous Wood Members
      2.1.6.1   Nonstress Graded Members
      2.1.6.2   Blocking
  2.2   ACCESSORIES AND NAILS
    2.2.1   Bolts:  Lag, Toggle, and Miscellaneous Bolts and Screws
  2.3   INSULATION
    2.3.1   Batt or Blanket
      2.3.1.1   Glass Fiber Batts and Rolls
      2.3.1.2   Mineral Fiber Batt
    2.3.2   Acoustical Batt Insulation
  2.4   VAPOR RETARDER

PART 3   EXECUTION

  3.1   INSTALLATION OF MISCELLANEOUS WOOD MEMBERS
    3.1.1   Blocking
    3.1.2   Nailers and Nailing Strips
  3.2   INSTALLATION OF INSULATION
  3.3   INSTALLATION OF VAPOR RETARDER
  3.4   TABLES

-- End of Section Table of Contents --

SECTION 06100  Page 1



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

SECTION 06100

ROUGH CARPENTRY

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 518 (1998) Steady-State Heat Flux Measurements 
and Thermal Transmission Properties By 
Means of the Heat Flow Meter Apparatus

ASTM C 665 (1998) Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction 
and Manufactured Housing

ASTM D 2898 (1999) Accelerated Weathering of 
Fire-Retardant-Treated Wood for Fire 
Testing

ASTM E 84 (1999) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 154 (1988; R 1999) Water Vapor Retarders Used 
in Contact with Earth Under Concrete 
Slabs, on Walls, or as Ground Cover

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C2 (1995) Lumber, Timber, Bridge Ties and 
Mine Ties - Preservative Treatment by 
Pressure Processes

AWPA C9 (1997) Plywood - Preservative Treatment by 
Pressure Processes

AWPA C20 (1996) Structural Lumber Fire-Retardant 
Pressure Treatment

AWPA C27 (1996) Plywood - Fire-Retardant Pressure 
Treatment

AWPA M4 (1996) Standard for the Care of 
Preservative-Treated Wood Products

AWPA P5 (1997) Standards for Waterborne 
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Preservatives

CALIFORNIA REDWOOD ASSOCIATION (CRA)

CRA RIS-01-SS (1997) Standard Specifications for Grades 
of California Redwood Lumber

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)

NHLA Rules (1994) Rules for the Measurement & 
Inspection of Hardwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA Grading Rules (1997) Standard Grading Rules for 
Northeastern Lumber

SOUTHERN CYPRESS MANUFACTURERS ASSOCIATION (SCMA)

SCMA Specs (1986; Supple No. 1, Aug 1993) Standard 
Specifications for Grades of Southern 
Cypress

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB Rules (1994; Supple 8 thru 11) Standard Grading 
Rules for Southern Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB Std 17 (1996; Supples VII(A-E), VIII(A-C)) 
Grading Rules for West Coast Lumber

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA Grading Rules (1999) Western Lumber Grading Rules 95

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-07 Certificates

Grading and Marking.

  Manufacturer's certificates (approved by an American Lumber 
Standards approved agency) attesting that lumber and material not 
normally grade marked meet the specified requirements.  
Certificate of Inspection for grade marked material by an American 
Lumber Standards Committee (ALSC) recognized inspection agency 
prior to shipment.

Insulation.

  Certificate attesting that the insulation furnished for the 
project contains recovered material, and showing an estimated 
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percent of such recovered material.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off 
ground in fully covered, well ventilated areas, and protected from extreme 
changes in temperature and humidity.  

PART 2   PRODUCTS

2.1   LUMBER

2.1.1   Grading and Marking

2.1.1.1   Lumber Products

Solid sawn and finger-jointed lumber shall bear an authorized gradestamp or 
grademark recognized by ALSC, or an ALSC recognized certification stamp, 
mark, or hammerbrand.  Surfaces that are to be exposed to view shall not 
bear grademarks, stamps, or any type of identifying mark.  Hammer marking 
will be permitted on timbers when all surfaces will be exposed to view.

2.1.1.2   Plywood Products

Materials shall bear the grademark or other identifying marks indicating 
grades of material and rules or standards under which produced, including 
requirements for qualifications and authority of the inspection 
organization.  Plywood  bundle marking will be permitted in lieu of marking 
each individual piece.  Surfaces that are to be exposed to view shall not 
bear grademarks or other types of identifying marks.

2.1.2   Sizes

Lumber and material sizes shall conform to requirements of the rules or 
standards under which produced.  Unless otherwise specified, lumber shall 
be surfaced on four sides.  Unless otherwise specified, sizes indicated are 
nominal sizes, and actual sizes shall be within manufacturing tolerances 
allowed by the standard under which the product is produced.

2.1.3   Treatment

Exposed areas of treated wood that are cut or drilled after treatment shall 
receive a field treatment in accordance with AWPA M4.  Items of all-heart 
material of cedar, cypress, or redwood will not require preservative 
treatment, except when in direct contact with soil.  Except as specified 
for all-heart material of the previously mentioned species, the following 
items shall be treated:

     a.  Wood members in contact with or within 455 mm of soil.

     b.  Wood members in contact with water.

     c.  Wood members set into concrete regardless of location, including 
flush-with-deck wood nailers for roofs.

     d.  Wood members in contact with concrete that is in contact with soil 
or water or that is exposed to weather.

2.1.3.1   Lumber 
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Lumber  shall be treated in accordance with AWPA C2 with waterborne 
preservatives listed in AWPA P5 to a retention level as follows:

     a.  4 kg per cubic meter (0.25 pcf) intended for above ground use.

     b.  6.4 kg per cubic meter (0.40 pcf) intended for ground contact and 
fresh water use.

2.1.3.2   Plywood

Plywood shall be treated in accordance with AWPA C9 with waterborne 
preservatives listed in AWPA P5 to a retention level as follows:

     a.  4 kg per cubic meter (0.25 pcf) intended for above ground use.

     b.  6.4 kg per cubic meter (0.40 pcf)  intended for ground contact and 
fresh water use.

2.1.4   Moisture Content

At the time lumber and other materials are delivered and when installed in 
the work their moisture content shall be as follows:

     a.  Treated and Untreated Lumber:  100 mm or less, nominal thickness, 
19 percent maximum. 125 mm or more, nominal thickness, 23 percent maximum 
in a 75 mm perimeter of the timber cross-section.

     b.  Materials Other Than Lumber:  In accordance with standard under 
which product is produced.

2.1.5   Fire-Retardant Treatment

Fire-retardant treated wood shall be pressure treated in accordance with 
AWPA C20 for lumber and AWPA C27 for plywood.  Material use shall be 
defined in AWPA C20 and AWPA C27 for Interior Type A and B and Exterior 
Type.  Treatment and performance inspection shall be by an independent and 
qualified testing agency that establishes performance ratings.  Each piece 
or bundle of treated material shall bear identification of the testing 
agency to indicate performance in accordance with such rating.  Treated 
materials to be exposed to rain wetting shall be subjected to an 
accelerated weathering technique in accordance with ASTM D 2898 prior to 
being tested for compliance with AWPA C20 or AWPA C27.  Items to be treated 
include:  

a.   Blocking in walls for attachment of other items.
b.   Nailers and nailing strips.
c.   Telephone backer boads.
d.   Any other concealed blocking.

2.1.6   Miscellaneous Wood Members

2.1.6.1   Nonstress Graded Members

Members shall include bridging, blocking, and nailing strips.  Members 
shall be in accordance with TABLE I for the species used.  Sizes shall be 
as follows unless otherwise shown:
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       Member                               Size mm (inch)
      _________                            ________________

    Blocking                      As suited for intended purpose.

    Nailing strips                50 mm (2 inch) stock.

2.1.6.2   Blocking

Blocking shall be standard or number 2 grade.

2.2   ACCESSORIES AND NAILS

Markings shall identify both the strength grade and the manufacturer.  
Accessories and nails shall conform to the following:

2.2.1   Bolts:  Lag, Toggle, and Miscellaneous Bolts and Screws

Type, size, and finish best suited for intended use.  Finish options 
include zinc compounds, cadmium, and aluminum paint impregnated finishes.

2.3   INSULATION

Thermal resistance of insulation shall be not less than the R-values shown. 
 R-values shall be determined at 24 degrees C in accordance with ASTM C 518. 
 Insulation shall contain the highest practicable percentage of recovered 
material which has been recovered or diverted from solid waste, but not 
including material reused in a manufacturing process.  Where two materials 
have the same price and performance, the one containing the higher 
recovered material content shall be provided.  Insulation shall be the 
standard product of a manufacturer and factory marked or identified with 
manufacturer's name or trademark and R-value.  Identification shall be on 
individual pieces or individual packages.  Materials containing more than 
one percent asbestos will not be allowed.

2.3.1   Batt or Blanket

2.3.1.1   Glass Fiber Batts and Rolls

Glass fiber batts and rolls shall conform to ASTM C 665, Type I unfaced 
insulation, Class A, having a UL rating of 25 and a smoke developed rating 
of 150 or less when tested in accordance with ASTM E 84.  Insulation shall 
have a 0.25 mm (10 mil) thick, white, puncture resistant woven-glass cloth 
with vinyl facing on one side.  Width and length shall suit construction 
conditions.

2.3.1.2   Mineral Fiber Batt

Mineral fiber batt shall conform to ASTM C 665, Type I unfaced insulation .

2.3.2   Acoustical Batt Insulation

Mineral fiber batt shall conform to ASTM C 665, Type I unfaced insulation, 
width as required for steel stud construction.

2.4   VAPOR RETARDER

Vapor retarder shall be polyethylene sheeting conforming to ASTM E 154 or 
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other equivalent material.  Vapor retarder shall have a maximum vapor 
permeance rating of 29 ng per Pa per second per square meter (0.5 perms) as 
determined in accordance with ASTM E 96, unless otherwise specified.

PART 3   EXECUTION

3.1   INSTALLATION OF MISCELLANEOUS WOOD MEMBERS

3.1.1   Blocking

Blocking shall be provided as necessary for application of siding, 
sheathing, and other materials or building items, and to provide 
firestopping.  Blocking for firestopping shall ensure a maximum dimension 
of 2400 mm for any concealed space.  Blocking shall be cut to fit between 
framing members and rigidly nailed thereto.

3.1.2   Nailers and Nailing Strips

Nailers and nailing strips shall be provided as necessary for the 
attachment of finish materials.   Stacked nailers shall be assembled with 
spikes or nails spaced not more than 450 mm on center and staggered.  
Beginning and ending nails shall not be more than 150 mm for nailer end.  
Ends of stacked nailers shall be offset approximately 300 mm in long runs 
and alternated at corners.  Anchors shall extend through the entire 
thickness of the nailer.  Strips shall be run in lengths as long as 
practicable, butt jointed, cut into framing members when necessary, and 
rigidly secured in place.  

3.2   INSTALLATION OF INSULATION

Insulation shall be installed after construction has advanced to a point 
that the installed insulation will not be damaged by remaining work.  For 
thermal insulation the actual installed thickness shall provide the thermal 
resistance shown.  For acoustical insulation the installed thickness shall 
be as shown.  Insulation shall be installed on the weather side of such 
items as electrical boxes and water lines.  Unless otherwise specified, 
installation shall be in accordance with the manufacturer's recommendation.

3.3   INSTALLATION OF VAPOR RETARDER

Vapor retarder shall be applied to provide a continuous barrier at window 
and door frames, and at all penetrations such as electrical outlets and 
switches, plumbing connections, and utility service penetrations.  Joints 
in the vapor retarder shall be lapped and sealed according to the 
manufacturer's recommendations.
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3.4   TABLES

TABLE I.  SPECIES AND GRADE

Blocking and Furring

  Grading                              Const   No. 2    No. 2       No. 3
   Rules            Species          Standard  Comm    Board Comm    Comm
__________________________________________________________________________

NHLA-01
                 Cypress                                     X

NELMA-01
                 Northern White Cedar                                  X
                 Eastern White Pine      X
                 Northern Pine           X
                 Balsam Fir                                            X
                 Eastern Hemlock-                                      X
                 Tamarack

CRA-01
                 Redwood                         X

SCMA-01
                 Cypress                                     X

SPIB 1003
                 Southern Pine                   X

WCLIB Std 17
                 Douglas Fir-Larch       X
                 Hem-Fir                 X
                 Sitka Spruce            X
                 Mountain Hemlock        X
                 Western Cedar           X

WWPA-01
                 Douglas Fir-Larch       X
                 Hem-Fir                 X
                 Idaho White Pine        X
                 Lodgepole Pine                              X
                 Ponderosa Pine                              X
                 Sugar Pine                                  X
                 Englemann Spruce                            X
                 Douglas Fir South                           X
                 Mountain Hemlock                            X
                 Subalpine Fir                               X
                 Western Cedar                               X

    -- End of Section --
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SECTION 06650

SOLID POLYMER (SOLID SURFACING) FABRICATIONS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A136.1 (1992) Organic Adhesives for Installation 
of Ceramic Tile

ANSI Z124.3 (1995) Plastic Lavatories

ANSI Z124.6 (1997) Plastic Sinks

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 570 (1998) Water Absorption of Plastics

ASTM D 638 (1999) Tensile Properties of Plastics

ASTM D 638M (1998) Tensile Properties of Plastics 
(Metric)

ASTM D 696 (1998) Coefficient of Linear Thermal 
Expansion of Plastics Between Minus 30 
degrees C and 30 degrees C

ASTM D 2583 (1995) Indentation Hardness of Rigid 
Plastics by Means of a Barcol Impressor

ASTM E 84 (1999) Surface Burning Characteristics of 
Building Materials

ASTM G 21 (1996) Determining Resistance of Synthetic 
Polymeric Materials to Fungi

ASTM G 22 (1976; R 1996) Determining Resistance of 
Plastics to Bacteria

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1995) High Pressure Decorative Laminates

1.2   GENERAL DESCRIPTION

Work in this section includes countertops and other items utilizing solid 
polymer (solid surfacing) fabrication as shown on the drawings and as 
described in this specification.
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1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Shop Drawings; G-A1.
Installation; G-A1.

  Shop Drawings indicating locations, dimensions, component sizes, 
fabrication and joint details, attachment provisions, installation 
details, and coordination requirements with adjacent work.

SD-03 Product Data

Solid polymer material.
Qualifications.
Fabrications.

  Product data indicating product description, fabrication 
information, and compliance with specified performance 
requirements for solid polymer, joint adhesive, sealants, and heat 
reflective tape.  Both the manufacturer of materials and the 
fabricator shall submit a detailed description of operations and 
processes in place that support efficient use of natural 
resources, energy efficiency, emissions of ozone depleting 
chemicals, management of water and operational waste, indoor 
environmental quality, and other production techniques supporting 
sustainable design and products.

SD-04 Samples

Material; G-A1.

  A minimum 100 by 100 mm  sample of each color and pattern for 
approval.  Samples shall indicate full range of color and pattern 
variation.  Approved samples shall be retained as a standard for 
this work.

Counter and Vanity Tops; G-A1.

  A minimum 300 mm  wide by 150 mm  deep, full size sample for 
each type of counter top shown on the project drawings.  The 
sample shall include the edge profile and backsplash as detailed 
on the project drawings.  Solid polymer material shall be of a 
pattern and color as indicated on the drawings.  Sample shall 
include at least one seam.  Approved sample shall be retained as 
standard for this work.

SD-06 Test Reports

Solid polymer material.

  Test report results from an independent testing laboratory 
attesting that the submitted solid polymer material meets or 
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exceeds each of the specified performance requirements.

SD-07 Certificates

Fabrications.
Qualifications.

  Solid polymer manufacturer's certification attesting to 
fabricator qualification approval.

SD-10 Operation and Maintenance Data

Solid polymer material.
Clean-up.

  A minimum of six copies of maintenance data indicating 
manufacturer's care, repair and cleaning instructions.  
Maintenance video shall be provided,if available.  Maintenance kit 
for matte finishes shall be submitted.

1.4   DELIVERY, STORAGE AND HANDLING

Materials shall not be delivered to project site until areas are ready for 
installation.  Materials shall be stored indoors and adequate precautions 
taken to prevent damage to finished surfaces. Protective coverings shall be 
provided to prevent physical damage or staining following installation, for 
duration of project.

1.5   WARRANTY

Manufacturer's warranty of ten years against defects in materials, 
excluding damages caused by physical or chemical abuse or excessive heat, 
shall be provided.  Warranty shall provide for material and labor for 
replacement or repair of defective material for a period of ten years after 
component installation.

1.6   QUALIFICATIONS

To insure warranty coverage, solid polymer fabricators shall be certified 
to fabricate by the solid polymer material manufacturer being utilized.  
All fabrications shall be marked with the fabricator's certification label 
affixed in an inconspicuous location.  Fabricators shall have a minimum of 
5 years of experience working with solid polymer materials.

PART 2   PRODUCTS

2.1   MATERIAL

Solid polymer material shall be a homogeneous filled solid polymer; not 
coated, laminated or of a composite construction; meeting ANSI Z124.3 and 
ANSI Z124.6 requirements.  Material shall have minimum physical and 
performance properties specified.  Superficial damage to a depth of 0.25 mm 
 shall be repairable by sanding or polishing.  Material thickness shall be 
as indicated on the drawings.  In no case shall material be less than 6 mm  
in thickness.

2.1.1   Cast,100 Percent Acrylic Polymer Solid Surfacing Material
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Cast, 100 percent acrylic solid polymer material shall be composed of 
acrylic polymer, mineral fillers, and pigments and shall meet the following 
minimum performance requirements:

PROPERTY                   REQUIREMENT             TEST PROCEDURE
                          (min. or max.)

Tensile Strength           422 kg/cm2                     ASTM D 638M

Hardness                   55-Barcol                     ASTM D 2583
                           Impressor (min.)

Thermal Expansion         .0000386cm/cm/degC              ASTM D 696

Boiling water              No Change                  NEMA LD 3-3.05
 Surface Resistance

High Temperature           No Change                  NEMA LD 3-3.06
 Resistance

Impact Resistance                                      NEMA LD 3-303
 (Ball drop)                                     

  6.4 mm sheet            910 mm, 227 g
                          ball, no failure

  12.7 mm sheet           3550 mm, 227 g
                          ball, no failure

  19 mm sheet             5070 mm, 227 m
                          ball, no failure

Mold & Mildew             No growth                    ASTM G 21
  Growth

Bacteria Growth           No Growth                    ASTM G 22

Liquid
 Absorption                   
 (Weight in 24 hrs.)      0.1% max.                   ASTM D 570

Flammability                                           ASTM E 84

 Flame Spread             25 max.
 Smoke Developed          30 max 

2.1.2   Acrylic-modified Polymer Solid Surfacing Material

Cast, solid polymer material shall be composed of a formulation containing 
acrylic and polyester polymers, mineral fillers, and pigments.  Acrylic 
polymer content shall be not less than 5 percent and not more than 10 
percent in order to meet the following minimum performance requirements:

PROPERTY                   REQUIREMENT             TEST PROCEDURE
                          (min. or max.)

Tensile Strength           288 kg/cm2                    ASTM D 638M
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PROPERTY                   REQUIREMENT             TEST PROCEDURE
                          (min. or max.)

Hardness                   50-Barcol                    ASTM D 2583
                           Impressor (min.)

Thermal Expansion         .0000386cm/cm/degC             ASTM D 696

Boiling water              No Change                 NEMA LD 3-3.05
 Surface Resistance

High Temperature           No Change                 NEMA LD 3-3.06
 Resistance

Impact Resistance                                     NEMA LD 3-303
 (Ball drop)                                     

  6.4 mm sheet             910 mm, 227 m
                           ball, no failure

  12.7 mm sheet            3550 mm, 227 m
                           ball, no failure

  19 mm sheet              507 mm, 227 m
                           ball, no failure

Mold & Mildew              No growth                     ASTM G 21
  Growth

Bacteria Growth            No Growth                     ASTM G 22

Liquid
 Absorption                   
 (Weight in 24 hrs.)       0.6% max.                    ASTM D 570

Flammability                                             ASTM E 84

 Flame Spread              25 max.
 Smoke Developed           100 max 

2.1.3   Material Patterns and Colors

Patterns and colors for all solid polymer components and fabrications shall 
be those indicated on the project drawings.  Pattern and color shall occur, 
and shall be consistent in appearance, throughout the entire depth 
(thickness) of the solid polymer material.

2.1.4   Surface Finish

Exposed finished surfaces and edges shall receive a uniform appearance.  
Exposed surface finish shall be matte; gloss rating of 5-20.

2.2   ACCESSORY PRODUCTS

Accessory products, as specified below, shall be manufactured by the solid 
polymer manufacturer or shall be products approved by the solid polymer 
manufacturer for use with the solid polymer materials being specified.

2.2.1   Seam Adhesive
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Seam adhesive shall be a two-part adhesive kit to create permanent, 
inconspicuous, non-porous, hard seams and joints by chemical bond between 
solid polymer materials and components to create a monolithic appearance of 
the fabrication.  Adhesive shall be approved by the solid polymer 
manufacturer.  Adhesive shall be color-matched to the surfaces being bonded 
where solid-colored, solid polymer materials are being bonded together.  
The seam adhesive shall be clear or color matched where particulate 
patterned, solid polymer materials are being bonded together.

2.2.2   Panel Adhesive

Panel adhesive shall be neoprene based panel adhesive meeting ANSI A136.1, 
Underwriter's Laboratories (UL) listed.  This adhesive shall be used to 
bond solid polymer components to adjacent and underlying substrates.

2.2.3   Silicone Sealant

Sealant shall be a mildew-resistant, FDA and UL listed silicone sealant   
in a clear formulation.  The silicone sealant shall be approved for use by 
the solid polymer manufacturer.  Sealant shall be used to seal all 
expansion joints between solid polymer components and all joints between 
solid polymer components and other adjacent surfaces such as walls, floors, 
ceiling, and plumbing fixtures.

2.3   FABRICATIONS

Components shall be factory or shop fabricated to the greatest extent 
practical to sizes and shapes indicated, in accordance with approved Shop 
Drawings and manufacturer's requirements.  Factory cutouts shall be 
provided for sinks, lavatories, and plumbing fixtures where indicated on 
the drawings.  Contours and radii shall be routed to template, with edges 
smooth.  Defective and inaccurate work will be rejected.

2.3.1   Joints and Seams

Joints and seams shall be formed between solid polymer components using 
manufacturer's approved seam adhesive.  Joints shall be inconspicuous in 
appearance and without voids to create a monolithic appearance.

2.3.2   Edge Finishing

Rout and finish component edges to a smooth, uniform appearance and finish. 
 Edge shapes and treatments, including any inserts, shall be as detailed on 
the drawings.  Rout all cutouts, then sand all edges smooth.  Repair or 
reject defective or inaccurate work.

2.3.3   Counter and Vanity Top Splashes

Backsplashes and end splashes shall be fabricated from 13 mm  thick solid 
surfacing material and shall be 100 mm  high .  Backsplashes and end 
splashes shall be provided at locations indicated on the drawings.  
Backsplashes shall be shop fabricated and be permanently attached.

2.3.3.1   Permanently Attached Backsplash

Permanently attached backsplashes shall be attached straight with seam 
adhesive to form a 90 degree transition.
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2.3.3.2   End Splashes

End splashes shall be provided loose for installation at the jobsite after 
horizontal surfaces to which they are to be attached have been installed.

2.3.4   Counter and Vanity Tops

All solid surfacing, solid polymer counter top and vanity top components 
shall be fabricated from 13 mm  thick material.  Edge details, dimensions, 
locations, and quantities shall be as indicated on the Drawings.  Counter 
tops shall be complete with 100 mm  high permanently attached, 90 degree 
transitionwhere indicated on the drawings.  Attach 50 mm  wide reinforcing 
strip of polymer material under each horizontal counter top seam.

2.3.4.1   Counter Top With Sink

A.  Stainless Steel or Vitreous China Sink.

Countertops with sinks shall include cutouts to template as furnished 
by the sink manufacturer.  Manufacturer's standard sink mounting 
hardware for stainless steel or vitreous china installation shall be 
provided.  Seam between sink and counter top shall be sealed with 
silicone sealant.  Sink, faucet, and plumbing requirements shall be in 
accordance with Section 15400 PLUMBING,GENERAL PURPOSE.

2.3.4.2   Vanity Tops With Bowls

A.  Vitreous China Bowl

Countertops with vitreous china bowls shall include cutouts to template 
as furnished by the sink manufacturer.  Manufacturer's standard sink 
mounting hardware for vitreous china  installation shall be provided.  
Seam between sink and counter top shall be sealed with silicone 
sealant.  Sink, faucet, and plumbing requirements shall be in 
accordance with Section 15400 PLUMBING,GENERAL PURPOSE.

 
  PART 3   EXECUTION

3.1   COORDINATION

In most instances, installation of solid polymer fabricated components and 
assemblies will require strong, correctly located structural support 
provided by other trades.  To provide a stable, sound, secure installation, 
close coordination is required between the solid polymer 
fabricator/installer and other trades to insure that necessary structural 
wall support, cabinet counter top structural support, proper clearances, 
and other supporting components are provided for the installation of wall 
panels, countertops, shelving, and all other solid polymer fabrications to 
the degree and extent recommended by the solid polymer manufacturer.  
Contractor shall appropriate staging areas for solid polymer fabrications.

3.2   INSTALLATION

3.2.1   Components

All components and fabricated units shall be installed plumb, level, and 
rigid.  Field joints between solid polymer components to provide a 
monolithic appearance shall be made using solid polymer manufacturer's 
approved seam adhesives, with joints inconspicuous in the finished work.   

SECTION 06650  Page 8



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

Metal or vitreous china sinks and lavatory bowls shall be attached to 
counter tops using solid polymer manufacturer's recommended clear silicone 
sealant and mounting hardware.    Plumbing connections to sinks and 
lavatories shall be made in accordance with Section 15400 PLUMBING, GENERAL 
PURPOSE.

3.2.1.1   Loose Counter Top Splashes

Loose splashes shall be mounted in locations as noted on the drawings.  
Loose splashes shall be adhered to the counter top with a color matched 
silicone sealant when the solid polymer components are solid colors.  
Adhesion of particulate patterned solid polymer splashes to counter tops 
shall utilize a clear silicone sealant.

3.2.2   Silicone Sealant

A clear, silicone sealant  shall be used to seal all expansion joints 
between solid polymer components and all joints between solid polymer 
components and other adjacent surfaces such as walls and plumbing fixtures. 
 Sealant bead shall be smooth and uniform in appearance and shall be the 
minimum size necessary to bridge any gaps between the solid surfacing 
material and the adjacent surface.  Bead shall be continuous and run the 
entire length of the joint being sealed.

3.2.3   Plumbing

Plumbing connections to sinks and lavatories shall be made in accordance 
with Section 15400.

3.3   CLEAN-UP

Components shall be cleaned after installation and covered to protect 
against damage during completion of the remaining project items.  
Components damaged after installation by other trades will be repaired or 
replaced at the General Contractor's cost.  Component supplier will provide 
a repair/replace cost estimate to the General Contractor who shall approve 
estimate before repairs are made.

        -- End of Section --
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SECTION 07190

WATER REPELLENTS

PART 1   GENERAL

1.1   SUMMARY

Water repellent coating shall be applied to all exterior masonry surfaces.  
This includes all building masonry exposed to the weather, as well as both 
sides of all site-related screenwalls.

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Product Data; G-A.

Product description, tests performed, limitations to coating, and 
VOC content.

SD-06 Test Reports

Test Reports.

Manufacturer's Material Safety Data Sheets (MSDS).

SD-07 Certificates

Certificates.

Manufacturer's certificate that products meet or exceed specified 
requirements.

Qualification Documentation.

Submit manufacturer and applicator documentation of experience 
indicating compliance with specified qualification requirements.

SD-08 Manufacturer's Instructions

Manufacturer's Instructions.

Indicate special procedures and conditions requiring special 
attention; cautionary procedures required during application.

1.3   QUALITY ASSURANCE

1.3.1   Qualifications

Manufacturer:  Company specializing in manufacturing products specified 
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with minimum 5 years documented experience.

Applicator:  Company specializing in performing the work of this Section 
with minimum 5 years documented experience.

1.3.2   Regulatory Requirements

Comply with applicable rules and regulations of Pollution-Control 
Regulatory Agency having jurisdiction regarding volatile organic compounds 
(VOC) and use of hydrocarbon solvent.

1.4   DELIVER, STORAGE, AND HANDLING

Transport, handle, store, and protect products.  Protect coating liquid 
from freezing.

1.5   PROJECT CONDITIONS

Environmental Requirements:  Do not apply product during the following 
conditions:

1.   Ambient temperature below 5 degrees C.
2.   Substrate surfaces have cured less than 30 days.
3.   Rain or temperatures below 5 degrees C predicted for a
             period of 24 hours.
4.   Surfaces not dry for minimum 24 hours.
5.   Substrate frozen or surface temperature is below 5 degrees C.

1.6   WARRANTY

Submit written warranty signed by water repellent manufacturer and 
applicator agreeing to repair or reapply materials that fail to provide 
water repellency because of failure of product or improper application.

Warranty Period:  3 years.

PART 2   PRODUCTS

2.1   MANUFACTURERS

Subject to compliance with project requirements, manufacturers offering 
products which may be incorporated in the Work include the following:

1.   Chemprobe Technologies Incorporated, Garland, TX
             (214)271-5551.
2.   ProSoCo, Incorporated, Kansas City, MO (800) 255-4255.
3.   The Euclid Chemical Company, Cleveland, OH (216) 531-9222.

Product options and substitutions permitted.

2.2   MATERIALS

2.2.1   Siloxane

Clear penetrating water repellent.  Alkylalkoxysiloxanes that are 
oligomerous with alcohol, ethanol, mineral spirits, water, or other 
proprietary solvent carrier.

2.2.2   Products
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1.   Prime-a-Pell 200, by Chemprobe Corporation.
2.   Euco Weather-Guard, by Euclid Company.
3.   Weather Seal Siloxane, By ProSoCo, Incorporated.

PART 3   EXECUTION

3.1   EXAMINATION

Execution Requirements:  Verification of existing conditions before 
starting work.

Verification of Conditions:  Verify that field measurements, surfaces, 
substrates and conditions are as required, and ready to receive Work.

1.   Verify joint sealants are installed and cured.
2.   Verify surfaces to be coated are dry, clean, and free of 
efflorescence, oil, or other matter detrimental to application of 
coating.

Report in writing to Contracting Officer prevailing conditions that will 
adversely affect satisfactory execution of the Work of this Section.  Do 
not proceed with Work until unsatisfactory conditions have been corrected.

By beginning Work, Contractor accepts conditions and assumes responsibility 
for correcting unsuitable conditions encountered at no additional cost to 
the Government.

3.2   PREPARATION

Remove loose particles and foreign matter.  Remove oil or foreign substance 
with a cleaning agent which will not affect coating.

Scrub and rinse surfaces with water and let dry.

Protect adjacent surfaces not scheduled to receive coating.  If applied on 
unscheduled surfaces, remove immediately by approved method.

Protect landscaping, property, and vehicles from overspray and drift.

3.3   APPLICATION

Delay work until masonry mortar is cured for seven days.

Apply coating in accordance with manufacturer's published instructions, 
using specified method and coverage rate.

         -- End of Section --
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SECTION 07240

EXTERIOR INSULATION AND FINISH SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred within the text by the 
basic designation only.

AMERICAN SOCIETY OF CIVIL ENGINEERS

ANSI/ASCE 7-95 (1995) Minimum Design Loads for Buildings 
and other Structures

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM C 150 (1999) Portland Cement

ASTM C 473 (1997) Physical Testing of Gypsum Panel 
Products

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 1185 (1996) Sampling and Testing Non-Asbestos 
Fiber-Cement Flat Sheet, Roofing and 
siding shingles, and Clapboards

ASTM C 1186 (1996; Rev. A) Flat Non-Asbestos 
Fiber-Cement Sheets

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM D 2247 (1994)  Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D 3273 (1994) Resistance to Growth of Mold on the 
Surface of Interior Coatings in an 
Environmental Chamber

ASTM E 84 (1998) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 119 (1995a) Fire Tests of Building 
Construction and Materials

SECTION 07240  Page 3



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

ASTM E 136 (1998) Behavior of Materials in Vertical 
Tube Furnace at 750 Degrees C

ASTM E 331 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

ASTM G 23 (1996) Operating Light-Exposure Apparatus 
(Carbon-Arc Type) with and Without Water 
for Exposure of Nonmetallic Materials

EXTERIOR INSULATION MANUFACTURERS ASSOCIATION (EIMA)

EIMA TM 101.01 (1995) Freeze/Thaw Resistance of Exterior 
Insulation and Finish Systems (EIFS), 
Class PB.

EIMA TM 101.86 (1987; R 1994) Resistance of Exterior 
Insulation and Finish Systems, Class PB, 
to the Effects of Rapid Deformation 
(Impact)

EIMA TM 105.01 (1995) Alkali Resistance of Glass Fiber 
Reinforcing Mesh for Use in Exterior 
Insulation and Finish Systems

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

UBC 26-4 Evaluation of Flammability Characteristics 
of Exterior, Non load-Bearing Wall Panel 
Assemblies using Foam Plastic Insulation

UBC 26-9 Evaluation of Flammability Characteristics 
of Exterior Non load-Bearing Wall 
Assemblies Containing Combustible 
Components using Intermediate-Scale, 
Multistory Test Apparatus Title

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Shop drawings; G-A1.

Show layout, construction and expansion joints, decorative 
grooves, layout of backer board, thermal insulation board, and 
reinforcement mesh and strip reinforcing fabric; joint and 
flashing details; types and location of fasteners; details at 
corners, walls, terminations.

SD-03 Product Data

Backer board; G-A1.
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Thermal insulation; G-A1.

Adhesive; G-A1.

Mechanical anchors; G-A1.

Accessories; G-A1.

Base coat; G-A1.

Portland cement; G-A1.

Reinforcing fabric; G-A1.

Finish coat; G-A1.

Sealant; G-A1.

Primer; G-A1.

Bond breaker; G-A1.

Backer Rod; G-A1.

Warranty; G-A1.

Include joint and other details, such as end conditions and 
corners.  Include shelf life and recommended cleaning solvents in 
data for sealants.  Include material safety data sheets (MSDS)for 
all components of the EIFS.  The MSDS shall be available at the 
job site.

SD-04 Samples

EIFS Components; G-A1.

300 by 600 mm, on backer board, including finish color and 
texture, typical joints and sealant.

Sample Installation of EIFS; G-A.

Complete soffit sample installation 1200 mm wide by depth of 
soffit, including typical control joints. Control joints shall be 
filled with sealant of type, manufacturer, and color selected. 
Construct sample installation at job site at location directed by 
Contracting Officer.

SD-06 Test Reports

Abrasion resistance.

Accelerated weathering.

Impact resistance.

Mildew resistance.

Salt spray resistance.
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Water vapor transmission.

Absorption-freeze-thaw.

Flame spread.

Water penetration.

Water resistance.

Flame Spread.

Radiant heat.

Fire Endurance.

SD-07 Certificates

Qualifications of Manufacturer.

Qualification of Installer.

Certify that EIFS installer meets requirements specified under 
paragraph "Qualification of Installer".

EIFS Inspection Check List; G-A.

Submit filled-out inspection check list as required in paragraph 
"Quality Control," certifying that the installation of critical 
items meets the requirements of this specification.

SD-08 Manufacturer's Instructions

Installation; G-A1.

Manufacturer's standard printed instructions for the installation 
of the EIFS.  Include requirements for condition and preparation 
of substrate, installation of EIFS, and requirements for sealants 
and sealing.

SD-10 Operation and Maintenance Data

EIFS.

Include detailed finish repair procedures and information 
regarding compatibility of sealants with base and finish coatings.

1.3   DESCRIPTION OF WORK

The exterior insulation and finish system (EIFS) shall be a job-fabricated 
exterior wall covering consisting of insulation, reinforcing mesh, base 
coat, finish coat, and accessories.  The system components shall be 
compatible with each other and with the substrate and be products of, or 
approved by, a single manufacturer regularly engaged in furnishing exterior 
insulation and finish systems.  All materials shall be installed by an 
applicator approved by the system manufacturer. EIFS shall be Class PB and 
shall be color and finish as shown on the drawings.
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1.4   QUALITY ASSURANCE

1.4.1   Qualifications of EIFS Manufacturer

The EIFS shall be the product of a manufacturer who has been in the 
practice of manufacturing and designing EIFS for a period of not less than 
3 years, and has been involved in at least five projects similar to this 
project in size, scope, and complexity.

1.4.2   Qualification of EIFS Installer

Use only EIFS Installer trained and approved by the EIFS manufacturer and 
having successfully installed at least five installations at or near the 
size and complexity of this project.

1.4.3   Pre-Installation Conference

After approval of submittals and before commencing any work on the EIFS 
including installation of any backer board, insulation, and associated 
work, the Contracting Officer will hold a pre-installation conference to 
review:

a.  Drawings and specifications;

b.  Procedure for on site inspection and acceptance of EIFS substrate 
and pertinent details;

c.  Contractor's plan for coordination of work of the various trades 
involved in providing EIF system and other components;

d.  Inspection procedures; and

e.  Safety requirements.

Pre-installation conference shall be attended by the Contractor, and all 
personnel directly responsible for installation of the EIFS system, 
including sealant applicator, and personnel responsible for related work, 
such as flashing and sheet metal, and a representative of the EIFS 
manufacturer.  Before beginning EIFS work, the contractor shall confirm in 
writing the resolution of conflicts among those attending the 
preinstallation conference.

1.4.4   EIFS Components

The EIFS shall consist of backer board, insulation board, reinforcement 
mash, base coat, finish coat and mechanical fasteners as applicable 

1.4.5   Sample Installation of EIFS

Complete wall sample installation 1200 mm wide by depth of soffit including 
typical control joints.  Control joints shall be filled with sealant of 
type, manufacturer, and color selected.  Construct sample installation at 
job site. Build mock-up to comply with the following requirements, using 
materials indicated for the completed work:

a.  Locate mock-up in the location as directed by the Contracting 
Officer.
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b.  Demonstrate the proposed range of color, texture, thickness, 
insulation, and workmanship.

c.  Obtain Contracting Officer's written approval of mock-up before 
starting fabrication of work.

d.  Maintain mock-up during construction as a standard for judging the 
completed work by protecting them from weather and construction 
activities.

e.  When directed, demolish and remove mock-up from the site.

1.5   EIFS SYSTEMS PERFORMANCE REQUIREMENTS

The systems and component performance tests listed below shall be conducted 
either on the job site or at the manufacturer's plant. Where a wall system 
or component of similar type, size, and design as specified for this 
project has been previously tested under the condition specified herein, 
the resulting test reports may be submitted in lieu of the tests.

1.5.1   Water Penetration

1.5.1.1   Full Scale Test Specimen

Construct test specimen to incorporate typical conditions.  All materials, 
components, and substrate (studs, etc.), including fasteners and sealants, 
shall be as proposed in the construction.

1.5.1.2   Water Penetration Test Procedure

Conduct in accordance with ASTM E 331 at a differential static test 
pressure of 20 percent of the inward acting design wind pressure, but not 
less than 0.30 kPa.

1.5.1.3   Water Penetration Performance Requirement

No uncontrolled water leakage.

1.5.1.4   Wind Load Performance Requirement

No permanent deformation, delamination, or other deterioration at 1.5 times 
the design wind load in accordance with ANSI/ASCE 7-95, both positive and 
negative.

1.5.2   Full-Scale or Intermediate Scale Fire Test

Conduct wall fire test using apparatus, specimen, performance criteria, and 
procedure in accordance with UBC 26-4. The specimen shall include the 
complete system.  At the option of the Contractor, UBC 26-9, 
Intermediate-Scale Test may be substituted in lieu of the Full-Scale Multi 
Story Fire test.

1.5.2.1   Full-Scale or Intermediate-Scale Fire Performance Requirement

a.  No vertical spread of flame within core of the panel from one 
story to the next.

b.  No flame propagation over the exterior surface.
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c.  No vertical flame spread over the interior surface from one story 
to the next.

d.  No significant lateral spread of flame from the compartment of 
fire origin to adjacent spaces.

1.6   EIFS COMPONENT PERFORMANCE REQUIREMENTS

1.6.1   Flame Spread

Flame spread rating for insulation board, Base coat, reinforcing fabric, 
and finish coat, after 28 days curing shall be 25 when tested in accordance 
with ASTM E 84.

1.6.2   Radiant Heat

The system shall be tested in accordance with NFPA 268 with no ignition 
during the 20-minute period

1.6.3   Fire Endurance

The system shall be tested according to ASTM E 119 with no effect on fire 
resistance rating of the wall assembly.

1.6.4   Moisture Analysis

Perform a job specific vapor vapor transmission analysis based on project 
specific climate and specified wall components and materials.  Indicate the 
temperatures and relative humidity for the inside and outside the building; 
a complete listing of the building components, their thickness, thermal 
resistance and permeance, as well as building location and use.  If a 
mathematical model was used for the analysis, include the name of the model 
and the supplier/developer.

1.6.5   Impact Resistance

1.6.5.1   Hemispherical Head Test

Test 28 day cured specimen of Class PB EIFS in accordance with EIMA 101.86. 
 No broken reinforcing fabric at an impact of 5.65 to 10.1 J.

1.6.5.2   Finish Coat

The finish coat, as applied to the system, shall meet the requirements in 
Table 1.  Unless otherwise specified, the test specimen shall consist of 
reinforcement, base coat, and finish coat applied in accordance with 
manufacturer's printed recommendations to the insulation board to be used 
on the building.  For mildew resistance, only the finish coat is applied 
onto glass slides for testing.  These specimen shall be suitably sized for 
the apparatus used and be allowed to cure for a minimum of 28 days prior to 
testing.

TABLE 1

        TEST                  METHOD             RESULTS

  Abrasion resistance         ASTM D 968       500 liters
  (Two Specimens)                              - very light smoothing
                                               - no deleterious effects.
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TABLE 1

        TEST                  METHOD             RESULTS

  Accelerated weathering      ASTM G 23        2000 hours 
                                               -no deterioration.

  Mildew resistance           ASTM D 3273      No growth supported
                                               during 28 day
                                               exposure.

  Salt spray resistance       ASTM B 117       After 300 hours exposure,
                                               no deleterious
                                               effects, such as
                                               chalking and fading.

  Water Resistance            ASTM D 2247      After 14 days no cracking, 
                                               checking, crazing erosion,
                                               blistering, peeling, or 
                                               delamination 

  Water vapor transmission    ASTM E 96        Not more than 13 grams
  (Water vapor permeance)                      per square meter per hour.

  Absorption-freeze-thaw      EIMA 101.01      After 60 cycles of 
  PB Systems                                   freezing and thawing,
                                               no cracking, checking, 
                                               and negligible weight
                                               gain.   

  Absorption-freeze-thaw      ASTM C 67        After 50 cycles of 
  PM Systems                                   freezing and thawing,
                                               no cracking, checking,
                                               and negligible weight
                                               gain.

1.7   DELIVERY AND STORAGE

Deliver materials to job site in original unopened packages, marked with 
manufacturer's name, brand name, and description of contents.  Store 
materials off the ground and in accordance with the manufacturer's 
recommendations in a clean, dry, well-ventilated area.  Protect stored 
materials from rain, sunlight, and excessive heat.  Keep coating materials 
which would be damaged by freezing at a temperature not less than 4 degrees 
C.  Do not expose insulation board to flame or other ignition sources.

1.8   ENVIRONMENTAL CONDITIONS

a.  Do not apply EIFS during inclement weather unless appropriate 
protection is provided.  Protect installed materials from 
inclement weather until they are dry.

b.  Apply sealants and wet materials only at ambient temperatures of 4 
degrees C or above and rising, unless supplemental heat is 
provided.  Maintain this temperature for a minimum of 24 hours 
after application of each liquid component.

c.  Do not leave insulation board exposed to sunlight after 
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installation.

1.9   WARRANTY

Furnish manufacturer's standard warranty for the EIFS.  Warranty shall run 
directly to Government and cover a period of not less than 5 years from 
date Government accepted the work.

PART 2   PRODUCTS

2.1   COMPATIBILITY

Provide all materials compatible with each other and with the substrate, 
and as recommended by EIFS manufacturer.

2.2   BACKER BOARD

2.2.1   Fiber Reinforced Cement Backer Board

a.  Meet ASTM C 1186, Type B, Grade I.

b.  Non-combustible per ASTM E 136.

c.  Nail Pull Resistance:  No less than 535 N when tested in 
accordance with ASTM C 473.

d.  Thickness no less than 15 mm.

e.  Water Absorption not to exceed 17 percent when tested in 
accordance with ASTM C 1185.

2.3   ADHESIVE

Manufacturer's standard product, including primer as required, and shall be 
compatible with substrate , insulation board, and reinforcing mesh to which 
the system is applied. 

2.4   MECHANICAL FASTENERS

Corrosion resistant and as approved by EIFS manufacturer.  Select fastener 
type and pattern based on applicable wind loads and substrate into which 
fastener will be attached, to provide the necessary pull-out, tensile, and 
shear strengths.

2.5   THERMAL INSULATION

2.5.1   Manufacturer's Recommendations

Provide only thermal insulation recommended by the EIFS manufacturer for 
the type of application intended.

2.5.2   Insulation Board

Insulation shall be standard product of manufacturer and shall be 
compatible with other systems components.  Boards shall be factory marked 
individually with the manufacturer's name or trade mark, the material 
specification number, the R-value at 24 degree C, and thickness.  No layer 
of Insulation shall be less than 20 mm thick.  The maximum thickness of all 
layers shall not exceed 100 mm.  
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a.  Thermal resistance:  As indicated by insulation thickness on 
drawings.

b.  Insulating material:  ASTM C 578 Type I or IV, as recommended by 
the EIFS manufacturer and treated to be compatible with other EIFS 
components.  Age insulation a minimum of 6 weeks prior to cutting 
from block for installation.

2.5.3   Recycled Materials

Provide thermal insulation containing recycled materials to the extent 
practicable, provided the material meets all other requirements of this 
section.  Where two or more materials meeting all other applicable criteria 
have a comparable price, select the material with the greater recycled 
material content

2.6   BASE COAT

Manufacturer's standard product and compatible with other systems 
components.

2.7   PORTLAND CEMENT

Conform to ASTM C 150, Type I or II as required, fresh and free of lumps, 
and approved by the systems manufacturer.

2.8   REINFORCING FABRIC

Reinforcing fabric mesh shall be alkali-resistant, balanced, open weave , 
glass fiber fabric made from twisted multi-end strands specifically treated 
for compatibility with the other system materials, and comply with EIMA 
105.01 and as recommended by EIFS manufacturer.

2.9   FINISH COAT

Manufacturer's standard product conforming to the requirements in Table 1.  
For color consistency, use materials from the same batch or lot number.

2.10   PRIMER

Non-staining, quick-drying type recommended by sealant manufacturer and 
EIFS manufacturer.

2.11   ACCESSORIES

Conform to recommendations of EIFS manufacturer, including trim, edging, 
anchors, expansion joints.  All metal items and fasteners to be corrosion 
resistant.Text

2.12   JOINT SEALANT

Non-staining, quick-drying type meeting ASTM C 920, Class 25, compatible 
with the finish system type and grade, and recommended by both the sealant 
manufacturer and EIFS manufacturer.

2.13   BOND BREAKER

As required by EIFS manufacturer and recommended by sealant manufacturer 
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and EIFS manufacturer.

2.14   BACKER ROD

Closed cell polyethylene free from oil or other staining elements and as 
recommended by sealant manufacturer and EIFS manufacturer.  Do not use 
absorptive materials as backer rod.  The backer rod should be sized 25 
percent larger than the width of the joint.

PART 3   EXECUTION

3.1   FIELD QUALITY CONTROL

3.1.1   Field Inspection

The contractor shall establish and maintain an inspection 
procedure to assure compliance of the installed EIFS with contract 
requirements.  Work found to be not in compliance shall be removed and 
replaced or corrected in an approved manner.  The inspection shall, at the 
minimum, include all applicable items enumerated on the attached check 
list. The inspector shall initial all applicable items, sign the check 
list, and submit it to the Contracting Officer at the completion of the 
EIFS erection.  

3.2   EXAMINATION

Examine substrate and existing conditions to determine that the EIFS can be 
installed as required by the EIFS manufacturer and that all work related to 
the EIFS is properly coordinated.  Surface shall be sound and free of oil, 
loose materials or protrusions which will interfere with the system 
installation. If deficiencies are found, notify the Contracting Officer and 
do not proceed with installation until the deficiencies are corrected. The 
substrate shall be plane, with no deviation greater than 8 mm when tested 
with a 3 m straightedge.  Determine flatness, plumbness, and any other 
conditions for conformance to manufacturer's instructions.  

3.3   SURFACE PREPARATION

Prepare existing surfaces for application of the EIFS to meet flatness 
tolerances and surface preparation according to manufacturer's installation 
instructions but provide a flatness of not more that 6 mm in 3000 mm. 
Provide clean surfaces free of oil and loose material without protrusions 
adversely affecting the installation of the insulation board.  Due to 
substrate conditions or as recommended by the system manufacturer, a primer 
may be required.  The primer shall be mixed and applied per the 
manufacturer’s instructions.  

3.4   INSTALLATION

Install EIFS as indicated and in conformance with the EIFS manufacturer's 
installation instructions except as otherwise specified, and in accordance 
with the shop drawings showing details and construction and expansion joint 
locations.  EIFS shall be installed only by an applicator trained and 
approved by the EIFS manufacturer.

3.4.1   Backer Board

Stagger joints to provide full and even support for insulation.  Do not 
align backer board joints with wall openings.  Attach backer board to metal 
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studs with self-tapping drywall screws.  Edges and ends of boards shall be 
butted snugly with vertical joints staggered to provide full and even 
support for the insulation.  Place fasteners sufficiently close to support 
imposed loads, but not more than 200 mm apart on each supporting stud. 
Space fasteners more closely when required for negative wind load 
resistance. 

3.4.2   Insulation Board

Unless otherwise specified by the system manufacturer, place the long edge 
parallel to the building wall.  Stagger joints and interlock at corners.  
Butt joints tightly.  Provide flush surfaces at joints.  Offset insulation 
board joints from joints in backer board by at least 200 mm.  Gaps greater 
than 1.6 mm between the insulation boards shall be filled with slivers of 
insulation.  Uneven board surfaces with irregularities projecting more than 
1.6 mm shall be rasped in accordance with the manufacturer's instructions 
to produce an even surface. Attach insulation board as recommended by 
manufacturer.  The adhered insulation board shall be allowed to remain 
undisturbed for 24 hours prior to proceeding with the installation of the 
base coat/reinforcing mesh, or longer if necessary for the adhesive to dry. 
 However, do not leave insulation board exposed longer than recommended by 
insulation manufacturer.

3.4.2.1   Mechanically Fastened Insulation Boards

Fasten with manufacturer's standard anchors, spaced as recommended by 
manufacturer, but not more than 600 mm horizontally and vertically.

3.4.2.2   Adhesives

Adhesives, when recommended by the EIFS manufacturer, may be used in 
conjunction with mechanical fasteners but shall not be used as a 
replacement.

3.4.3   Base Coat and Reinforcing Fabric Mesh,

3.4.3.1   Class PB Systems

Mix base coat in accordance with the manufacturer's instructions and apply 
to insulated wall surfaces to the thickness specified by the system 
manufacturer.  The reinforcing fabric mesh shall be troweled into the wet 
base coat material.  Fully embed the mesh in the base coat.  When properly 
worked-in, the pattern of the reinforcing fabric mesh shall not be visible. 
 Diagonal reinforcement shall be provided at opening corners. Back-rap all 
terminations of the EIFS.  The reinforcing fabric mesh shall be overlapped 
a minimum of 63 mm on previously installed mesh, or butted, in accordance 
with the manufacturer’s instructions.  The adhered insulation board shall 
be allowed to dry for 24 hours, or longer if necessary, prior to proceeding 
with the installation of the base coat/reinforcing fabric mesh.  Install 
reinforcing fabric in accordance with  and manufacturer's instructions.  
Provide diagonal reinforcement at opening corners.  Provide full back 
wrapping.  Provide any other reinforcement recommended by EIFS 
manufacturer.  Assure that all reinforcing fabric is fully bedded in the 
base coat material.

3.4.4   Finish Coat

Apply and level finish coat in one operation. Obtain final texture by 
trowels, floats, or by spray application as necessary to achieve the 
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required finish matching approved sample installation. Apply the finish 
coat to the dry base coat maintaining a wet edge at all times to obtain a 
uniform appearance.  The thickness of the finish coat shall be in 
accordance with the system manufacturer’s current published instructions.  
Apply finish coat so that it does not cover surfaces to which joint 
sealants are to be applied.  The base coat/reinforcing mesh must be allowed 
to dry a minimum of 24 hours prior to the application of the finish coat. 
Surface irregularities in the base coat, such as trowel marks, board lines, 
reinforcing mesh laps, etc., shall be corrected prior to application of the 
finish coat.  Do not apply finish coat to areas which will be in contact 
with sealants.

3.5   JOINT SEALING

Seal exterior insulation and finish system at openings and perimeters as 
recommended by the system manufacturer.  Apply sealant only to the base 
coat.  Do not apply sealant to the finish coat.

3.5.1   Surface Preparation, Backer Rod, and Primer

Immediately prior to application, remove loose matter from joint.  Ensure 
that joint is dry and free of paint, finish coat, or other foreign matter.  
Install backer rod.  Apply primer as required by sealant and EIFS 
manufacturer.  Check that joint width is as shown on drawings but in no 
case shall it be less than 12 mm for perimeter seals and 20 mm for 
expansion joints.  The width shall not be less than 4 times the anticipated 
movement.  Check sealant manufacturer's recommendations regarding proper 
width to depth ratio.

3.5.2   Sealant

Apply sealant in accordance with sealant manufacturer's instructions with 
gun having nozzle that fits joint width.  Do not use sealant that has 
exceeded shelf life or can not be discharged in a continuous flow.  
Completely fill the joint solidly with sealant without air pockets so that 
full contact is made with both sides of the joint.  Tool sealant with a 
round instrument that provides a concave profile and a uniformly smooth and 
wrinkle free sealant surface.  Do not wet tool the joint with soap, water, 
or any other liquid tooling aid.  Do not apply sealant until all EIFS 
coatings are fully dry.  During inclement weather, protect the joints until 
sealant application.  Use particular caution in sealing joints between 
window and door frames and the EIFS wall and at all other wall 
penetrations.  Clean all surfaces to remove excess sealant.

3.6   CLEANUP

Upon completion, remove all scaffolding, equipment, materials and debris 
from site.  Remove all temporary protection installed to facilitate 
installation of EIFS.

3.7   EIFS INSPECTION CHECK LIST

The contractor shall establish and maintain an inspection procedure to 
assure compliance of the installed EIFS with contract requirements.  Work 
found to be not in compliance shall be removed and replaced or corrected in 
an approved manner.  Inspection shall include, but not be limited to the 
following:
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CHECK LIST

Item  Description                                                 Approved

a.    Materials are handled and stored correctly.                         
 
b.    Environmental conditions are within specified limits,               
      including temperature not below 4 degrees C (40 degrees F), 
      and the work is protected from the elements as required.

c.    Preparation and installation is performed by qualified              
      personnel using the correct tools.

d.    Adjacent areas to which EIFS is not to be applied                   
      (such as on window and door frames) are protected with 
      masking tape, plastic films, drop cloths, etc. 
      to prevent accidental application of EIFS materials.

e.    Control, expansion and aesthetic joints are installed as            
      indicated or recommended.  Accessories are properly 
      installed.

f.    Substrate is in-plane, properly attached, clean, dry, and           
      free of contaminants.  

g.    Materials are mixed thoroughly and in proper proportions.           

h.    Adhesive is applied in sufficient quantity with proper-             
      size notched trowel.

i.    Mechanical attachments have proper spacing, layout and              
      fastener depth. 

j.    Insulation boards are tightly abutted, in running bond              
      pattern, with joints staggered with the backer board, board 
      corners interlocked, L-shaped boards around openings, 
      edges free of adhesive, and provision for joints.  Gaps 
      are filled and surfaces rasped.

l.    Reinforcing fabric mesh is properly  back-wrapped at                
      terminations.

m.    Reinforcing fabric mesh is fully embedded and properly              
      placed.  Corners are reinforced.  Openings are 
      diagonally reinforced.  Mesh overlaps minimum 65 mm (2-
      1/2 inches).

n.    Base coat thickness is within specified limits.                     

o.    The base coat/reinforcing fabric mesh must be allowed to            
      dry a minimum of 24-hours prior to the application of 
      the finish coat.

p.    Finish coat is applied with sufficient number of                    
      personnel and stopped at suitable points.  Floats and 
      methods of texturing are uniform.

q.    All flashings are properly installed.                                 
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CHECK LIST

Item  Description                                                 Approved
                                                           
r.    All joints are properly sealed in their entire length               
      at time and under environmental conditions as 
      specified by the manufacturer.        
                                                                 
s.    All scaffolding, equipment, materials, debris                       
      and temporary protection are removed from site
      upon completion.   

            
      

       -- End of Section --
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SECTION 07416

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
10/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC ASD Spec S335 (1989) Specification for Structural Steel 
Buildings - Allowable Stress Design, 
Plastic Design

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI Cold-Formed Mnl (1996) Cold-Formed Steel Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 653/A 653M (1999a) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM C 518 (1998) Steady-State Heat Flux Measurements 
and Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus

ASTM C 991 (1998) Flexible Glass Fiber Insulation for 
Pre-Engineered Metal Buildings

ASTM C 1289 (1998) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 610 (1995) Evaluating Degree of Rusting on 
Painted Steel Surfaces

ASTM D 714 (1987; R 1994el) Evaluating Degree of 
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1998) Effect of Household 
Chemicals on Clear and Pigmented Organic 
Finishes

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
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Environments

ASTM D 2244 (1995) Calculation of Color Differences 
from Instrumentally Measured Color 
Coordinates

ASTM D 2247 (1999) Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D 2794 (1993; R 1999el) Resistance of Organic 
Coatings to the Effects of Rapid 
Deformation (Impact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Evaluating Degree of Chalking of 
Exterior Paint Films

ASTM D 4587 (1991) Conducting Tests on Paint and 
Related Coatings and Materials Using a 
Fluorescent UV-Condensation Light- and 
Water-Exposure Apparatus

ASTM D 5894 (1996) Standard Practice for Cyclic Salt 
Fog/UV Exposure of Painted Metal, 
(Alternating Exposures in a Fog/Dry 
Cabinet and a UV/Condensation Cabinet)

ASTM E 84 (1999) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 1592 (1998) Structural Performance of Sheet 
Metal Roof and Siding Systems by Uniform 
Static Air Pressure Difference

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings 
and Other Structures

STEEL JOIST INSTITUTE (SJI)

SJI Specs & Tables (1994) Standard Specifications Load Tables 
and Weight Tables for Steel Joists and 
Joist Girders

1.2   GENERAL REQUIREMENTS

The Contractor shall furnish a commercially available roofing system which 
satisfies all requirements contained herein and has been verified by load 
testing and independent design analyses to meet the specified design 
requirements.

1.2.1   Structural Standing Seam Metal Roof (SSSMR) System

The SSSMR system covered under this specification shall include the entire 
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roofing system; the standing seam metal roof panels, purlins, vapor 
barrier, ice dam underlayment, flashings, fasteners, connectors, roof 
securement components, and assemblies tested and approved in accordance 
with ASTM E 1592.  In addition, the system shall consist of panel finishes, 
 snowguards, water diverters, insulation, vapor retarder, all accessories, 
components, and trim and all connections with roof panels.  This includes 
roof penetration items such as vents; eaves, ridge, hip, valley, rake, 
gable, wall, or other roof system flashings installed and any other 
components specified within this contract to provide a weathertight roof 
system.

1.2.2   Manufacturer

The SSSMR system shall be the product of a manufacturer who has been in the 
practice of manufacturing and designing SSSMR systems for a period of not 
less than 3 years and has been involved in at least five projects similar 
in size and complexity to this project.

1.2.3   Installer

The installer shall be certified by the SSSMR system manufacturer to have 
experience in installing at least three projects that are of comparable 
size, scope and complexity as this project for the particular roof system 
furnished.  The installer may be either employed by the manufacturer or be 
an independent installer.

1.3   DESIGN REQUIREMENTS

The design of the SSSMR system shall be provided by the Contractor as a 
complete system.  Members and connections not indicated on the drawings 
shall be designed by the Contractor.  Roof panels, components, transitions, 
accessories, and assemblies shall be supplied by the same roofing system 
manufacturer.

1.3.1   Design Criteria

Design criteria shall be in accordance with ASCE 7.

1.3.2   Dead Loads

The dead load shall be the weight of the SSSMR system.  Collateral loads 
such as sprinklers, mechanical and electrical systems, and ceilings shall 
not be attached to the panels.

1.3.3   Live Loads

1.3.3.1   Concentrated Loads

The panels and anchor clips shall be capable of supporting a 1335 N  
concentrated load.  The concentrated load shall be applied at the panel 
midspan and will be resisted by a single standing seam metal roof panel 
assumed to be acting as a beam.  The undeformed shape of the panel shall be 
used to determine the section properties.

1.3.3.2   Uniform Loads

The panels and concealed anchor clips shall be capable of supporting a 
minimum uniform live load of 960 Pa.
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1.3.4   Roof Snow Loads

The design roof snow loads shall be as shown on the contract drawings.

1.3.5   Wind Loads

The design wind uplift pressure for the roof system shall be as shown on 
the contract drawings.  The design uplift force for each connection 
assembly shall be that pressure given for the area under consideration, 
multiplied by the tributary load area of the connection assembly.  The 
safety factor listed below shall be applied to the design force and 
compared against the ultimate capacity.  Prying shall be considered when 
figuring fastener design loads.

     a.  Single fastener in each connection.........3.0

     b.  Two or more fasteners in each connection...2.25

1.3.6   Thermal Loads

Roof panels shall be free to move in response to the expansion and 
contraction forces resulting from a total temperature range of 122 degrees 
C  during the life of the structure.

1.3.7   Framing Members Supporting the SSSMR System

Any additions/revisions to framing members supporting the SSSMR system to 
accommodate the manufacturer/fabricator's design shall be the Contractor's 
responsibility and shall be submitted for review and approval.  New or 
revised framing members and their connections shall be designed in 
accordance with AISC ASD Spec S335, AISI Cold-Formed Mnl, and/or SJI Specs 
& Tables.  Maximum deflection under applied live load, snow, or wind load 
shall not exceed 1/180 of the span length.

1.3.8   Roof Panels Design

Steel panels shall be designed in accordance with AISI Cold-Formed Mnl.  
The structural section properties used in the design of the panels shall be 
determined using the unloaded shape of the roof panels.  The calculated 
panel deflection from concentrated loads shall not exceed 1/180 of the span 
length.  The calculated panel deflection under applied live load, snow, or 
wind load shall not exceed 1/180 times the span length.  Deflections shall 
be based on panels being continuous across three or more supports.  
Deflection shall be calculated and measured along the major ribs of the 
panels.

1.3.9   Accessories and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified 
design wind uplift forces and shall allow for thermal movement of the roof 
panel system.  Exposed fasteners shall not restrict free movement of the 
roof panel system resulting from thermal forces.  There shall be a minimum 
of two fasteners per clip.  Single fasteners with a minimum diameter of 9 
mm  will be allowed when the supporting structural members are prepunched 
or predrilled.

1.4   PERFORMANCE REQUIREMENTS

The SSSMR shall be tested for wind uplift resistance in accordance with 
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ASTM E 1592; SSSMR systems previously tested and approved by the Corps of 
Engineers' STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE OF SSMRS BY 
UNIFORM STATIC AIR PRESSURE DIFFERENCE may be acceptable.  Two tests shall 
be performed.  Test 1 shall simulate the edge condition with one end having 
crosswise restraint and other end free of crosswise restraint.  The maximum 
span length for the edge condition shall be 750 mm.  Test 2 shall simulate 
the interior condition with both ends free of crosswise restraint.  The 
maximum span length for the interior condition shall be 1.5 m .  External 
reinforcement, such as clamps on the ribs, shall not be installed to 
improve uplift resistance.  Bolts through seams shall not be installed.

1.5   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Structural Standing Seam Metal Roof System; G-A1.

  Metal roofing drawings and specifications and erection drawings; 
shop coating and finishing specifications; and other data as 
necessary to clearly describe design, materials, sizes, layouts, 
standing seam configuration, construction details, provisions for 
thermal movement, flashing (all types), line of panel fixity, 
fastener sizes and spacings, sealants and erection procedures.  
Drawings shall reflect the intent of the architectural detailing 
using the manufacturer's proprietary products and fabricated items 
as required.  The SSSMR system shop drawings shall be provided by 
the metal roofing manufacturer.

SD-03 Product Data

Design Analysis; G-A1.

  Design analysis signed by a Registered Professional Engineer 
employed by the SSSMR manufacturer.  The design analysis shall 
include a list of the design loads, and complete calculations for 
the support system (when provided by the Contractor), roofing 
system and its components; valley designs, gutter/downspout 
calculations, screw pullout test results, and shall indicate how 
expected thermal movements are accommodated.

Qualifications; G-A1.

  Qualifications of the manufacturer and installer.

SD-04 Samples

Accessories; G-A1.

  One sample of each type of flashing, trim, closure, thermal 
spacer block, cap and similar items.  Size shall be sufficient to 
show construction and configuration.

Roof Panels; G-A1.
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  One piece of each type to be used, 225 mm long, full width.

Factory Color Finish; G-A1.

  Three 75 by 125 mm samples of each type and color.

Fasteners; G-A1.

  Two samples of each type to be used, with statement regarding 
intended use.  If so requested, random samples of bolts, nuts, and 
washers as delivered to the job site shall be taken in the 
presence of the Contracting Officer and provided to the 
Contracting Officer for testing to establish compliance with 
specified requirements.

Insulation; G-A1.

  One piece, 300 by 300 mm, of each type and thickness to be used, 
with a label indicating the rated permeance (if faced) and 
R-values.  The flame spread, and smoke developed rating shall be 
shown on the label or provided in a letter of certification.

Gaskets and Insulating Compounds; G-A1.

  Two samples of each type to be used and descriptive data.

Sealant; G-A1.

  One sample, approximately 0.5 kg,  and descriptive data.

Concealed Anchor Clips; G-A1.

  Two samples of each type used.

Subpurlins; G-A1.

  One piece, 225 mm  long.

EPDM Rubber Boots; G-A1.

  One piece of each type.

Snowguards; G-A1.

  One piece, 225 mm long with clamps.

SD-06 Test Reports

Test Report for Uplift Resistance of the SSSMR; G-A1.

  The report shall include the following information:

     a.  Details of the SSSMR system showing the roof panel 
cross-section with dimensions and thickness.

     b.  Details of the anchor clip, dimensions, and thickness.

     c.  Type of fasteners, size, and the number required for each 
connection.
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     d.  Purlins/subpurlins size and spacing used in the test.

     e.  Description of the seaming operation including equipment 
used.

     f.  Maximum allowable uplift pressures.  These pressures are 
determined from the ultimate load divided by a factor of safety 
equal to 1.65.

     g.  Any additional information required to identify the SSSMR 
system tested.

     h.  Signature and seal of an independent registered engineer 
who witnessed the test.

SD-07 Certificates

Structural Standing Seam Metal Roof System; G-A1.

     a.  Certification that the actual thickness of uncoated 
sheets used in SSSMRS components including roofing panels, 
subpurlins, and concealed anchor clips complies with specified 
requirements.

     b.  Certification that materials used in the installation are 
mill certified.

     c.  Previous certification of SSSMR system tested under the 
Corps of Engineers' Standard Test Method in lieu of ASTM E 1592 
testing.

     d.  Certification that the sheets to be furnished are 
produced under a continuing quality control program and that a 
representative sample consisting of not less than three pieces has 
been tested and has met the quality standards specified for 
factory color finish.

     e.  Certification of installer.  Installer certification 
shall be furnished.

     f.  Warranty certificate.  At the completion of the project 
the Contractor shall furnish signed copies of the 5-year Warranty 
for Structural Standing Seam Metal Roof (SSSMR) System, a sample 
copy of which is attached to this section, and the 20-year 
Manufacturer's Material Warranties, nd the manufacturer's 20-year 
system weathertightness warranty.

Insulation; G-A1.

  Certificate attesting that the polyisocyanurate insulation 
furnished for the project contains recovered material, and showing 
an estimated percent of such recovered material.

1.6   DELIVERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition 
and stored out of contact with the ground.  Materials shall be covered with 
weathertight coverings and kept dry.  Storage conditions shall provide good 
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air circulation and protection from surface staining.

1.7   WARRANTIES

The SSSMR system shall be warranted as outlined below.  Any emergency 
temporary repairs conducted by the Government shall not negate the 
warranties.

1.7.1   Contractor's Weathertightness Warranty

The SSSMR system shall be warranted by the Contractor on a no penal sum 
basis for a period of five years against material and workmanship 
deficiencies; system deterioration caused by exposure to the elements 
and/or inadequate resistance to specified service design loads, water 
leaks, and wind uplift damage.  The SSSMR system covered under this 
warranty shall include the entire roofing system including, but not limited 
to, the standing seam metal roof panels, purlins, vapor barrier, ice dam 
underlayment, fasteners, flashings, connectors, roof securement components, 
and assemblies tested and approved in accordance with ASTM E 1592.  In 
addition, the system shall consist of panel finishes, snowguards, water 
diverters, insulation, vapor retarder, all accessories, components, and 
trim and all connections with roof panels.  This includes roof penetration 
items such as vents; eaves, ridge, hip, valley, rake, gable, wall, or other 
roof system flashings installed and any other components specified within 
this contract to provide a weathertight roof system; and items specified in 
other sections of these specifications that are part of the SSSMR system.  
All material and workmanship deficiencies, system deterioration caused by 
exposure to the elements and/or inadequate resistance to specified design 
loads, water leaks and wind uplift damage shall be repaired as approved by 
the Contracting Officer.  See the attached Contractor's required warranty 
for issue resolution of warrantable defects.  This warranty shall warrant 
and cover the entire cost of repair or replacement, including all material, 
labor, and related markups.  The Contractor shall supplement this warranty 
with written warranties from the installer and system manufacturer, which 
shall be submitted along with Contractor's warranty; however, the 
Contractor shall be ultimately responsible for this warranty.  The 
Contractor's written warranty shall be as outlined in attached WARRANTY FOR 
STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM, and shall start upon 
final acceptance of the facility.  It is required that the Contractor 
provide a separate bond in an amount equal to the installed total roofing 
system cost in favor of the owner (Government) covering the Contractor's 
warranty responsibilities effective throughout the five year Contractor's 
warranty period for the entire SSSMR system as outlined above.

1.7.2   Manufacturer's Material Warranties.

The Contractor shall furnish, in writing, the following manufacturer's 
material warranties which cover all SSSMR system components such as roof 
panels, anchor clips and fasteners, flashing, accessories, and trim, 
fabricated from coil material:

     a.  A manufacturer's 20 year material warranty warranting that the 
zinc-coated steel as specified herein will not rupture, structurally fail, 
fracture, deteriorate, or become perforated under normal design atmospheric 
conditions and service design loads.  Liability under this warranty shall 
be limited exclusively to the cost of either repairing or replacing 
nonconforming, ruptured, perforated, or structurally failed coil material.

     b.  A manufacturer's 20 year exterior material finish warranty on the 
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factory colored finish warranting that the finish, under normal atmospheric 
conditions at the site, will not crack, peel, or delaminate; chalk in 
excess of a numerical rating of eight, as determined by ASTM D 4214 test 
procedures; or change color in excess of five CIE or Hunter Lab color 
difference (delta E) units in accordance with ASTM D 2244.  Liability under 
this warranty is exclusively limited to refinishing with an air-drying 
version of the specified finish or replacing the defective coated material.

     c.  A roofing system manufacturer's 20 year system weathertightness 
warranty.

1.8   COORDINATION MEETING

A coordination meeting shall be held 30 days prior to the first submittal, 
for mutual understanding of the Structural Standing Seam Metal Roof (SSSMR) 
System contract requirements.  This meeting shall take place at the 
building site and shall include representatives from the Contractor, the 
roof system manufacturer, the roofing supplier, the erector, the SSSMR 
design engineer of record, and the Contracting Officer.  All items required 
by paragraph SUBMITTALS shall be discussed, including applicable standard 
manufacturer shop drawings, and the approval process.  The Contractor shall 
coordinate time and arrangements for the meeting.

PART 2   PRODUCTS

2.1   ROOF PANELS

Panels shall be steel and shall have a factory color  finish.  Length of 
sheets shall be sufficient to cover the entire length of any unbroken roof 
slope for slope lengths that do not exceed 9 m.  When length of run exceeds 
9 m and panel laps are provided, each sheet in the run shall extend over 
three or more supports.  Sheets longer than 30 m  may be furnished if 
approved by the Contracting Officer.  Width of sheets shall provide not 
more than 600 mm of coverage in place.  SSSMR system with roofing panels 
greater than 300 mm in width shall have standing seams rolled during 
installation by an electrically driven seaming machine.  Height of standing 
seams shall be not less than 50 mm for rolled seam and 25 mm for seams that 
are not rolled.

2.1.1   Steel Panels

Steel panels shall be zinc-coated steel conforming to ASTM A 653/A 653M.  
Zinc coated panels shall be 0.584 mm thick minimum.  Panels shall be within 
95 percent of reported tested thickness as noted in wind uplift resistance 
testing required in paragraph PERFORMANCE REQUIREMENTS.  

2.2   CONCEALED ANCHOR CLIPS

Concealed anchor clips shall be the same as the tested roofing system.  
Clip bases shall have factory punched or drilled holes for attachment.  
Clips shall be made from multiple pieces with the allowance for the total 
thermal movement required to take place within the clip.  Single piece 
clips may be acceptable when the manufacturer can substantiate that the 
system can accommodate the thermal cyclic movement under sustained live or 
snow loads.

2.3   ACCESSORIES

Flashing, trim, metal closure strips, caps and similar metal accessories 
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shall be the manufacturer's standard products.  Exposed metal accessories 
shall be finished to match the panels furnished.  Molded closure strips 
shall be  closed-cell or solid-cell synthetic rubber or neoprene, or 
polyvinyl chloride premolded to match configuration of the panels and shall 
not absorb or retain water.  The use of a continuous angle butted to the 
panel ends to form a closure will not be allowed.

2.4   FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, type and size 
specified below or as otherwise approved for the applicable requirements.  
Fasteners for structural connections shall provide both tensile and shear 
ultimate strengths of not less than 3340 N per fastener.  Fasteners for 
accessories shall be the manufacturer's standard.  Exposed roof fasteners, 
where required, shall be sealed or have sealed washers on the exterior side 
of the roof to waterproof the fastener penetration.  Washer material shall 
be compatible with the roofing; have a minimum diameter of 10 mm for 
structural connections; and gasketed portion of fasteners or washers shall 
be neoprene or other equally durable elastomeric material approximately 3 mm
thick.  Exposed fasteners for factory color finished panels shall be 
factory finished to match the color of the panels.

2.4.1   Screws

Screws for attaching anchor devices shall be not less than No. 14.  Actual 
screw pull out test results shall be performed for the actual material gage 
and yield strength of the structural purlins or subpurlins to which the 
clip is to be anchored/attached.  Other screws shall be as recommended by 
the manufacturer to meet the strength design requirements of the panels.

2.4.2   Bolts

Bolts shall be not less than 6 mm diameter, shouldered or plain shank as 
required, with locking washers and nuts.

2.4.3   Structural Blind Fasteners

Blind screw-type expandable fasteners shall be not less than 6 mm diameter. 
 Blind (pop) rivets shall be not less than 7 mm minimum diameter.

2.5   SUBPURLINS

Cold formed supporting structural members/subpurlins shall have a minimum 
thickness of 1.5 mm and a minimum tensile yield strength of 345 MPa.  Hot 
rolled structural members shall have a minimum thickness of 6 mm and a 
minimum tensile yield strength of 248 MPa.  Subpurlins shall be shop painted.

2.6   FACTORY COLOR FINISH

Panels shall have a factory applied polyvinylidene fluoride finish on the 
exposed side.  The exterior finish shall consist of a baked-on topcoat with 
an appropriate prime coat.  Color shall match the color indicated on the 
drawings.  The exterior coating shall be a nominal 0.025 mm thickness 
consisting of a topcoat of not less than 0.018 mm dry film thickness and 
the paint manufacturer's recommended primer of not less than  0.025 mm 
thickness.  The interior color finish shall consist of a backer coat with a 
dry film thickness of 0.013 mm .  The exterior color finish shall meet the 
test requirements specified below.
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2.6.1   Salt Spray Test

A sample of the sheets shall withstand a cyclic corrosion test for a 
minimum of 2016 hours in accordance with ASTM D 5894, including the scribe 
requirement in the test.  Immediately upon removal of the panel from the 
test, the coating shall receive a rating of not less than 10, no 
blistering, as determined by ASTM D 714; 10, no rusting, as determined by 
ASTM D 610; and a rating of 6, over 2.0 to 3.0 mm failure at scribe, as 
determined by ASTM D 1654.

2.6.2   Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 mm 
diameter mandrel, the coating film shall show no evidence of cracking to 
the naked eye.

2.6.3   Accelerated Weathering, Chalking Resistance and Color Change

A sample of the sheets shall be tested in accordance with ASTM D 4587, test 
condition  for 1000 total hours.  The coating shall withstand the 
weathering test without cracking, peeling, blistering, loss of adhesion of 
the protective coating, or corrosion of the base metal.  Protective coating 
that can be readily removed from the base metal with tape in accordance 
with ASTM D 3359, Test Method B, shall be considered as an area indicating 
loss of adhesion.  Following the accelerated weathering test, the coating 
shall have a chalk rating not less than No. 8 in accordance with ASTM D 4214
 test procedures, and the color change shall not exceed 5 CIE or Hunter Lab 
color difference (delta E) units in accordance with ASTM D 2244.  For 
sheets required to have a low gloss finish, the chalk rating shall be not 
less than No. 6 and the color difference shall be not greater than 7 units.

2.6.4   Humidity Test

When subjected to a humidity cabinet test in accordance with ASTM D 2247 
for 1000 hours, a scored panel shall show no signs of blistering, cracking, 
creepage or corrosion.

2.6.5   Impact Resistance

Factory-painted sheet shall withstand direct and reverse impact in 
accordance with ASTM D 2794 13 mm diameter hemispherical head indenter, 
equal to 6.7 times the metal thickness in mm, expressed in Newton-meters, 
with no cracking.

2.6.6   Abrasion Resistance Test

When subjected to the falling sand test in accordance with ASTM D 968, 
Method A, the coating system shall withstand a minimum of 50 liters of sand 
before the appearance of the base metal.  The term "appearance of base 
metal" refers to the metallic coating on steel or the aluminum base metal.

2.6.7   Specular Gloss

Finished roof surfaces shall have a specular gloss value of "medium".

2.6.8   Pollution Resistance

Coating shall show no visual effects when covered spot tested in a 10 
percent hydrochloric acid solution for 24 hours in accordance with ASTM D 
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1308.

2.7   INSULATION

Thermal resistance of insulation shall be not less than the R-values shown 
on the contract drawings.  R-values shall be determined at a mean 
temperature of 24 degrees C in accordance with ASTM C 518.  Insulation 
shall be a standard product with the insulation manufacturer, factory 
marked or identified with insulation manufacturer's name or trademark and 
R-value.  Identification shall be on individual pieces or individual 
packages.    Insulation  shall have a flame spread not in excess of 75 and 
a smoke developed rating not in excess of 150 when tested in accordance 
with ASTM E 84.  The stated R-value of the insulation shall be certified by 
an independent Registered Professional Engineer if tests are conducted in 
the insulation manufacturer's laboratory.

2.7.1   Polyisocyanurate Rigid Board Insulation for Use Above a Roof Deck

Polyisocyanurate insulation shall conform to ASTM C 1289, Type II, having a 
minimum recovered material content of 9 percent by weight of core material 
in the polyisocyanurate portion.  The maximum design aged R-value per 25 mm 
(1 inch) of polyisocyanurate insulation shall be 0.98 (Metric) (5.56 
English).  Facings shall be non-asphaltic, glass fiber reinforced.

2.7.2   Blanket Insulation

Blanket insulation shall conform to ASTM C 991.

2.8   INSULATION RETAINERS

Insulation retainers shall be type, size, and design necessary to 
adequately hold the insulation and to provide a neat appearance.  Metallic 
retaining members shall be nonferrous or have a nonferrous coating.  
Nonmetallic retaining members, including adhesives used in conjunction with 
mechanical retainers or at insulation seams, shall have a fire resistance 
classification not less than that permitted for the insulation.

2.9   SEALANT

Sealants shall be elastomeric type containing no oil or asphalt.  Exposed 
sealant shall be colored to match the applicable building color and shall 
cure to a rubberlike consistency.  Sealant placed in the roof panel 
standing seam ribs shall be provided in accordance with the manufacturer's 
recommendations.

2.10   GASKETS AND INSULATING COMPOUNDS

Gaskets and insulating compounds shall be nonabsorptive and suitable for 
insulating contact points of incompatible materials.  Insulating compounds 
shall be nonrunning after drying.

2.11   VAPOR RETARDER

2.11.1   Vapor Retarders Separate from Insulation

Vapor retarder material shall be polyethylene sheeting conforming to ASTM D 
4397.  A single ply of 0.25 mm (10 mil) polyethylene sheet shall be used.  
A fully compatible polyethylene tape which has equal or better water vapor 
control characteristics than the vapor retarder material shall be provided. 
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 A cloth industrial duct tape in a utility grade shall also be provided to 
use as needed to protect the vapor retarder from puncturing.  Locate as 
shown on the drawings.

2.11.2   Ice Dam/Water Barrier Membrane

Membrane shall be .8 mm (32 mils) of self-adhesive rubberized asphalt 
integrally bonded to .2 mm (8  mils) of cross-laminated, high-density 
polyethylene film to provide a minimum 1.0 mm (40 mils) thick membrane.  
Membrane shall be interleaved with disposable silicon-coated release paper 
until installed. Locate as shown on the drawings.

2.12   EPDM RUBBER BOOTS

Flashing devices around pipe penetrations shall be flexible, one-piece 
devices molded from weather-resistant EPDM rubber.  Rubber boot material 
shall be as recommended by the manufacturer.  The boots shall have base 
rings made of corrosion resisting steel that conform to the contours of the 
roof panel to form a weather-tight seal.

2.13   SNOWGUARDS

Snowguards shall be furnished where indicated on the drawings and shall be 
the standard product of the manufacturer, except that color and finish of 
the snowguards shall exactly match the roof color and finish.  Clamps and 
screws shall be stainless steel.  Snowguard design shall be appropriate for 
the type of roof, indicated pitch, and expected mean annual snowfall.  
Snowguards shall utilize clamps that attach to the standing seams;  any 
penetrations through the roofing surface or standing seams are expressly 
prohibited.  Snowguard design and/or installation shall not alter required 
SSSMR warranty.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with the manufacturer's erection 
instructions and drawings.  Dissimilar materials which are not compatible 
when contacting each other shall be insulated by means of gaskets or 
insulating compounds.  Molded closure strips shall be installed wherever 
roofing sheets terminate in open-end configurations, exclusive of 
flashings.  The closure strip installation shall be weather-tight and 
sealed.  Screws shall be installed with a clutching screw gun, to assure 
screws are not stripped.  Field test shall be conducted on each gun prior 
to starting installation and periodically thereafter to assure it is 
adjusted properly to install particular type and size of screw as 
recommended by manufacturer's literature.  Improper or mislocated drill 
holes shall be plugged with an oversize screw fastener and gasketed washer; 
however, sheets with an excess of such holes or with such holes in critical 
locations shall not be used.  Exposed surfaces and edges shall be kept 
clean and free from sealant, metal cuttings, hazardous burrs, and other 
foreign material.  Stained, discolored, or damaged sheets shall be removed 
from the site.

3.1.1   Field Forming of Panels for Unique Area

When roofing panels are formed from factory-color-finished steel coils at 
the project site, the same care and quality control measures that are taken 
in shop forming of roofing panels shall be observed.  Rollformer shall be 
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operated by the metal roofing manufacturer's representative.  In cold 
weather conditions, preheating of the steel coils to be field formed shall 
be performed as necessary just prior to the rolling operations.

3.1.2   Subpurlins

Unless otherwise shown, subpurlins shall be anchored to the purlins or 
other structural framing members with bolts or screws.  Attachment to the 
substrate (when provided) or to the panels is not permitted.  The subpurlin 
spacing shall not exceed 750 mm  on centers at the corner, edge and ridge 
zones, and 1500 mm  maximum on centers for the remainder of the roof.  
Corner, edge, and ridge zones are as defined in ASCE 7.  Vertical fascias 
at gable ends shall be fastened 750 mm on center full height.

3.1.3   Roof Panel Installation

Roof panels shall be installed with the standing seams in the direction of 
the roof slope.  The side seam connections for installed panels shall be 
completed at the end of each day's work.  Method of applying joint sealant 
shall conform to the manufacturer's recommendation to achieve a complete 
weather-tight installation.  End laps of panels shall be provided in 
accordance with the manufacturer's instructions.  Closures, flashings, EPDM 
rubber boots, and related accessories shall be installed according to the 
manufacturer's drawings.  Fasteners shall not puncture roofing sheets 
except as provided for in the manufacturer's instructions for erection and 
installation.  Expansion joints for the standing seam roof system shall be 
installed at locations indicated on the contract drawings and other 
locations indicated on the manufacturer's drawings.

3.1.4   Concealed Anchor Clips

Concealed anchor clips shall be fastened directly to the SSSMR Supplier's 
structural framing members (roof deck purlins).  Attachment to the 
substrate (when provided) or to the metal deck is not permitted.  The 
maximum distance, parallel to the seams, between clips shall be 750 mm  on 
center at the corner, edge, and ridge zones, and 1500 mm  maximum on 
centers for the remainder of the roof.  Vertical fascias at gable ends may 
be fastened directly to substrate 750 mm on center full height.

3.2   INSULATION INSTALLATION

Insulation shall be continuous over entire roof surface.  Where expansion 
joints, terminations, and other connections are made, the cavity shall be 
filled with batt insulation with vapor retarder providing equivalent 
R-value and perm rating as remaining insulation.  Insulation shall be 
installed as indicated and in accordance with manufacturer's instructions.

3.2.1   Board Insulation with Blanket Insulation

Rigid or semirigid board insulation shall be laid in close contact.  Board 
shall be attached to the metal roof deck with bearing plates and fasteners, 
as recommended by the insulation manufacturer, so that the insulation 
joints are held tight against each other, and shall have a minimum of 1 
fastener per 0.37 square meters.  Layout and joint pattern of insulation 
and fasteners shall be indicated on the shop drawings.  If more than one 
layer of insulation is required, joints in the second layer shall be offset 
from joints in the first layer.  A layer of blanket insulation shall be 
placed over the rigid or semirigid board insulation to be compressed 
against the underside of the metal roofing to reduce thermal bridging, 
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dampen noise, and prevent roofing flutter.  This layer of blanket 
insulation shall be compressed 50 percent.

3.3   PROTECTION OF VAPOR RETARDER FROM ROOF DECK

A cloth industrial duct tape shall be applied over the seams of metal roof 
decks, at penetration edges, and at surface areas exhibiting sharp burrs or 
similar protrusions.  For other types of roof decks, cloth industrial duct 
tape shall be applied over irregularities which could potentially puncture 
polyethylene membrane.

3.4   VAPOR RETARDER INSTALLATION

3.4.1   Polyethylene Vapor Retarder

The polyethylene vapor retarder membrane shall be installed over the entire 
surface.  A fully compatible polyethylene tape shall be used to seal the 
edges of the sheets to provide a vapor tight membrane.  Sheet edges shall 
be lapped not less than 150 mm.  Sufficient material shall be provided to 
avoid inducing stresses in the sheets due to stretching or binding.  All 
tears or punctures that are visible in the finished surface at any time 
during the construction process shall be sealed with polyethylene tape.

3.5   ICE DAM/WATER BARRIER MEMBRANE

The ice dam/water barrier membrane shall be installed where shown on the 
drawings immediately on top of the insulation.  Install membrane to dry 
surfaces at air and surface temperatures of -4 degrees C (25 degrees F) and 
above.  Sheet edges shall be lapped a minimum of 50 mm and all seams rolled 
with a steel hand roller.  Do not allow the rubberized asphalt surface of 
the membrane to come in contact with polysulfide sealants, creosote, 
uncured coal tar products or EPDM.  Membrane installation shall be in 
accordance with manufacturer's recommendations.

3.6   SNOWGUARD INSTALLATION

Snowguards shall be attached to the standing seams via non-penetrating 
stainless steel clamps.  Snowguards shall be installed parallel to the 
adjoining roofing edge and at a constant height above the panel surfaces.  
Deformation of the standing seams is expressly prohibited.

3.7   CLEANING AND TOUCH-UP

Exposed SSSMR systems shall be cleaned at completion of installation.  
Debris that could cause discoloration and harm to the panels, flashings, 
closures and other accessories shall be removed.  Grease and oil films, 
excess sealants, and handling marks shall be removed and the work shall be 
scrubbed clean.  Exposed metal surfaces shall be free of dents, creases, 
waves, scratch marks, and solder or weld marks.  Immediately upon 
detection, abraded or corroded spots on shop-painted surfaces shall be wire 
brushed and touched up with the same material used for the shop coat.  
Factory color finished surfaces shall be touched up with the manufacturer's 
recommended touch up paint.
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM

FACILITY DESCRIPTION_________________________________________________

BUILDING NUMBER:_____________________________________________________

CORPS OF ENGINEERS CONTRACT NUMBER:__________________________________

CONTRACTOR

CONTRACTOR:__________________________________________________________

ADDRESS:_____________________________________________________________

POINT OF CONTACT:____________________________________________________

TELEPHONE NUMBER:____________________________________________________

OWNER

OWNER:_______________________________________________________________

ADDRESS:_____________________________________________________________

POINT OF CONTACT:____________________________________________________

TELEPHONE NUMBER:____________________________________________________

CONSTRUCTION AGENT

CONSTRUCTION AGENT:__________________________________________________

ADDRESS:_____________________________________________________________

POINT OF CONTACT:____________________________________________________

TELEPHONE NUMBER:____________________________________________________
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
(continued)

THE SSSMR SYSTEM INSTALLED ON THE ABOVE NAMED BUILDING IS WARRANTED BY 
_____________________________ FOR A PERIOD OF FIVE (5) YEARS AGAINST 
WORKMANSHIP AND MATERIAL DEFICIENCES, WIND DAMAGE, STRUCTURAL FAILURE, AND 
LEAKAGE.  THE SSSMR SYSTEM COVERED UNDER THIS WARRANTY SHALL INCLUDE, BUT 
SHALL NOT BE LIMITED TO, THE FOLLOWING:  THE ENTIRE ROOFING SYSTEM, 
MANUFACTURER SUPPLIED FRAMING AND STRUCTURAL MEMBERS, METAL ROOF PANELS, 
FASTENERS, CONNECTORS, ROOF SECUREMENT COMPONENTS, AND ASSEMBLIES TESTED AND 
APPROVED IN ACCORDANCE WITH ASTM E 1592.  IN ADDITION, THE SYSTEM PANEL 
FINISHES, SLIP SHEET, INSULATION, VAPOR RETARDER, ALL ACCESSORIES, 
COMPONENTS, AND TRIM AND ALL CONNECTIONS ARE INCLUDED.  THIS INCLUDES ROOF 
PENETRATION ITEMS SUCH AS VENTS, CURBS, SKYLIGHTS; INTERIOR OR EXTERIOR 
GUTTERS AND DOWNSPOUTS; EAVES, RIDGE, HIP, VALLEY, RAKE, GABLE, WALL, OR 
OTHER ROOF SYSTEM FLASHINGS INSTALLED AND ANY OTHER COMPONENTS SPECIFIED 
WITHIN THIS CONTRACT TO PROVIDE A WEATHERTIGHT ROOF SYSTEM; AND ITEMS 
SPECIFIED IN OTHER SECTIONS OF THE SPECIFICATIONS THAT ARE PART OF THE SSSMR 
SYSTEM.

ALL MATERIAL DEFICIENCIES, WIND DAMAGE, STRUCTURAL FAILURE, AND LEAKAGE 
ASSOCIATED WITH THE SSSMR SYSTEM COVERED UNDER THIS WARRANTY SHALL BE 
REPAIRED AS APPROVED BY THE CONTRACTING OFFICER.  THIS WARRANTY SHALL COVER 
THE ENTIRE COST OF REPAIR OR REPLACEMENT, INCLUDING ALL MATERIAL, LABOR, AND 
RELATED MARKUPS.  THE ABOVE REFERENCED WARRANTY COMMENCED ON THE DATE OF 
FINAL ACCEPTANCE ON ____________________________ AND WILL REMAIN IN EFFECT 
FOR STATED DURATION FROM THIS DATE.

SIGNED, DATED, AND NOTARIZED (BY COMPANY PRESIDENT)

____________________________________________________________
       (Company President)                      (Date)
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
(continued)

THE CONTRACTOR SHALL SUPPLEMENT THIS WARRANTY WITH WRITTEN WARRANTIES FROM 
THE MANUFACTURER AND/OR INSTALLER OF THE SSSMR SYSTEM, WHICH SHALL BE 
SUBMITTED ALONG WITH THE CONTRACTOR'S WARRANTY.  HOWEVER, THE CONTRACTOR WILL 
BE ULTIMATELY RESPONSIBLE FOR THIS WARRANTY AS OUTLINED IN THE SPECIFICATIONS 
AND AS INDICATED IN THIS WARRANTY EXAMPLE.

EXCLUSIONS FROM COVERAGE

1.  NATURAL DISASTERS, ACTS OF GOD (LIGHTNING, FIRE, EXPLOSIONS, SUSTAINED 
WIND FORCES IN EXCESS OF THE DESIGN CRITERIA, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLIGENCE OR ABUSE OR MISUSE BY GOVERNMENT OR OTHER PERSONNEL, 
INCLUDING ACCIDENTS, VANDALISM, CIVIL DISOBEDIENCE, WAR, OR DAMAGE CAUSED BY 
FALLING OBJECTS.

3.  DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DISTORTION, WARPAGE, 
OR DISPLACEMENT OF THE BUILDING STRUCTURE OR ALTERATIONS MADE TO THE BUILDING.

4.  CORROSION CAUSED BY EXPOSURE TO CORROSIVE CHEMICALS, ASH OR FUMES 
GENERATED OR RELEASED INSIDE OR OUTSIDE THE BUILDING FROM CHEMICAL PLANTS, 
FOUNDRIES, PLATING WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE 
LIKE.

5.  FAILURE OF ANY PART OF THE SSSMR SYSTEM DUE TO ACTIONS BY THE OWNER TO 
INHIBIT FREE DRAINAGE OF WATER FROM THE ROOF AND GUTTERS AND DOWNSPOUTS OR 
ALLOW PONDING WATER TO COLLECT ON THE ROOF SURFACE.  CONTRACTOR'S DESIGN 
SHALL INSURE FREE DRAINAGE FROM THE ROOF AND NOT ALLOW PONDING WATER.

6.  THIS WARRANTY APPLIES TO THE SSSMR SYSTEM.  IT DOES NOT INCLUDE ANY 
CONSEQUENTIAL DAMAGE TO THE BUILDING INTERIOR OR CONTENTS WHICH IS COVERED BY 
THE WARRANTY OF CONSTRUCTION CLAUSE INCLUDED IN THIS CONTRACT.

7.  THIS WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER WITHOUT WRITTEN 
CONSENT OF THE CONTRACTOR; AND THIS WARRANTY AND THE CONTRACT PROVISIONS WILL 
TAKE PRECEDENCE OVER ANY CONFLICTS WITH STATE STATUTES.

**
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
(continued)

**REPORTS OF LEAKS AND SSSMR SYSTEM DEFICIENCIES SHALL BE RESPONDED TO WITHIN 
48 HOURS OF RECEIPT OF NOTICE, BY TELEPHONE OR IN WRITING, FROM EITHER THE 
OWNER OR CONTRACTING OFFICER.  EMERGENCY REPAIRS TO PREVENT FURTHER ROOF 
LEAKS SHALL BE INITIATED IMMEDIATELY; A WRITTEN PLAN SHALL BE SUBMITTED FOR 
APPROVAL TO REPAIR OR REPLACE THIS SSSMR SYSTEM WITHIN SEVEN (7) CALENDAR 
DAYS.  ACTUAL WORK FOR PERMANENT REPAIRS OR REPLACEMENT SHALL BE STARTED 
WITHIN 30 DAYS AFTER RECEIPT OF NOTICE, AND COMPLETED WITHIN A REASONABLE 
TIME FRAME.  IF THE CONTRACTOR FAILS TO ADEQUATELY RESPOND TO THE WARRANTY 
PROVISIONS, AS STATED IN THE CONTRACT AND AS CONTAINED HEREIN, THE 
CONTRACTING OFFICER MAY HAVE THE SSSMR SYSTEM REPAIRED OR REPLACED BY OTHERS 
AND CHARGE THE COST TO THE CONTRACTOR.

IN THE EVENT THE CONTRACTOR DISPUTES THE EXISTENCE OF A WARRANTABLE DEFECT, 
THE CONTRACTOR MAY CHALLENGE THE OWNER'S DEMAND FOR REPAIRS AND/OR 
REPLACEMENT DIRECTED BY THE OWNER OR CONTRACTING OFFICER EITHER BY REQUESTING 
A CONTRACTING OFFICER'S DECISION UNDER THE CONTRACT DISPUTES ACT, OR BY 
REQUESTING THAT AN ARBITRATOR RESOLVE THE ISSUE.  THE REQUEST FOR AN 
ARBITRATOR MUST BE MADE WITHIN 48 HOURS OF BEING NOTIFIED OF THE DISPUTED 
DEFECTS.  UPON BEING INVOKED, THE PARTIES SHALL, WITHIN TEN (10) DAYS, 
JOINTLY REQUEST A LIST OF FIVE (5) ARBITRATORS FROM THE FEDERAL MEDIATION AND 
CONCILIATION SERVICE.  THE PARTIES SHALL CONFER WITHIN TEN (10) DAYS AFTER 
RECEIPT OF THE LIST TO SEEK AGREEMENT ON AN ARBITRATOR.  IF THE PARTIES 
CANNOT AGREE ON AN ARBITRATOR, THE CONTRACTING OFFICER AND THE PRESIDENT OF 
THE CONTRACTOR'S COMPANY WILL STRIKE ONE (1) NAME FROM THE LIST ALTERNATIVELY 
UNTIL ONE (1) NAME REMAINS.  THE REMAINING PERSON SHALL BE THE DULY SELECTED 
ARBITRATOR.  THE COSTS OF THE ARBITRATION, INCLUDING THE ARBITRATOR'S FEE AND 
EXPENSES, COURT REPORTER, COURTROOM OR SITE SELECTED, ETC., SHALL BE BORNE 
EQUALLY BETWEEN THE PARTIES.  EITHER PARTY DESIRING A COPY OF THE TRANSCRIPT 
SHALL PAY FOR THE TRANSCRIPT.  A HEARING WILL BE HELD AS SOON AS THE PARTIES 
CAN MUTUALLY AGREE.  A WRITTEN ARBITRATOR'S DECISION WILL BE REQUESTED NOT 
LATER THAN 30 DAYS FOLLOWING THE HEARING.  THE DECISION OF THE ARBITRATOR 
WILL NOT BE BINDING; HOWEVER, IT WILL BE ADMISSIBLE IN ANY SUBSEQUENT APPEAL 
UNDER THE CONTRACT DISPUTES ACT.

A FRAMED COPY OF THIS WARRANTY SHALL BE POSTED IN THE MECHANICAL ROOM OR 
OTHER APPROVED LOCATION DURING THE ENTIRE WARRANTY PERIOD.

    -- End of Section --
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SECTION 07600

SHEET METALWORK, GENERAL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167 (1999) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM B 32 (1996) Solder Metal

ASTM B 209M (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate (Metric)

ASTM B 221M (1996) Alulminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes (Metric)

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt 
Used in Roofing and Waterproofing

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 2822 (1991; R 1997el) Asphalt Roof Cement

ASTM D 3656 (1997) Insect Screening and Louver Cloth 
Woven from Vinyl-Coated Glass Yarns 

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free

INSECT SCREENING WEAVERS ASSOCIATION (ISWA)

ISWA IWS 089 (1990) Recommended Standards and 
Specifications for Insect Wire Screening 
(Wire Fabric)

SHEET METAL & AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION 
(SMACNA)

SMACNA Arch. Manual (1993; Errata; Addenda Oct 1997) 
Architectural Sheet Metal Manual

1.2   GENERAL REQUIREMENTS
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Sheet metalwork shall be accomplished to form weathertight construction 
without waves, warps, buckles, fastening stresses or distortion, and shall 
allow for expansion and contraction.  Cutting, fitting, drilling, and other 
operations in connection with sheet metal required to accommodate the work 
of other trades shall be performed by sheet metal mechanics.    
Installation of sheet metal items used in conjunction with roofing shall be 
fully warranted with the SSSMR system, and coordinated with roofing work to 
permit continuous roofing operations.  Sheet metalwork pertaining to 
heating, ventilating, and air conditioning is specified in Division 15.

1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Materials; G-A1.

  Drawings of sheet metal items showing weights, gauges or 
thicknesses; types of materials; expansion-joint spacing; 
fabrication details; and installation procedures.

SD-03 Product Data

Through-Wall Flashing; G-A1.

  Manufacturer's descriptive data including storage requirements, 
surface preparation, sealing of penetrations, instructions for 
application, and primer data.  A copy of the Material Safety Data 
Sheet shall be provided for each solvent, primer or sealant 
material.

1.4   DELIVERY, STORAGE, AND HANDLING

Materials shall be adequately packaged and protected during shipment and 
shall be inspected for damage, dampness, and wet-storage stains upon 
delivery to the jobsite.  Materials shall be clearly labeled as to type and 
manufacturer.  Sheet metal items shall be carefully handled to avoid 
damage.  Materials shall be stored in dry, ventilated areas until 
immediately before installation.

PART 2   PRODUCTS

2.1   MATERIALS

Lead, lead-coated metal, and galvanized steel shall not be used.  Any metal 
listed by SMACNA Arch. Manual for a particular item may be used, unless 
otherwise specified or indicated.  Materials shall conform to the 
requirements specified below and to the thicknesses and configurations 
established in SMACNA Arch. Manual.  Different items need not be of the 
same metal.

2.1.1   Accessories

Accessories and other items essential to complete the sheet metal 
installation, though not specifically indicated or specified, shall be 
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provided.

2.1.2   Aluminum Extrusions

ASTM B 221M , Alloy 6063, Temper T5.

2.1.3   Bituminous Cement

Type I asphalt cement conforming to ASTM D 2822 or ASTM D 4586.  

2.1.4   Sealant

Unless otherwise specified, sealant shall be an elastomeric weather 
resistant sealant as specified in Section 07900 JOINT SEALING.

2.1.5   Fasteners

Fasteners shall be compatible with the fastened material and shall be the 
type best suited for the application.

2.1.6   Felt

ASTM D 226, Type I.

2.1.7   Polyvinyl Chloride (PVC) Reglets

ASTM D 1784, Class 14333D, 1.9 mm  minimum thickness.

2.1.8   Aluminum Alloy Sheet and Plate

ASTM B 209M , color as indicated on Drawings, form, alloy, and temper 
appropriate for use.

2.1.9   Stainless Steel

ASTM A 167, Type 302 or 304; fully annealed, dead soft temper.

2.1.10   Solder

ASTM B 32, 95-5 tin-antimony.

2.1.11   Through-Wall Flashing

a.  Flexible, Self-Sealing Wall Flashing:  Self-sealing, self-healing, 
fully adhering, composite flexible flashing consisting of 32 mil 
thick pliable and highly adhesive rubberized asphalt compound 
bonded completely and integrally to 8 mil thick, high-density, 
four plies of cross-laminated polyethylene film to produce an 
overall 40 mil thickness in rolls 83.3 feet long; protected from 
contamination from dust or dirt by a silicone-coated release 
sheet, to be removed immediately before installation.

b.  Surface Conditioner:  Latex-based, water dispersed liquid for 
substrate preparation complying with all current Volatile Organic 
Compund (VOC) regulations.

c.  Termination Mastic:  Rubberized asphalt-based mastic for use in 
sealing flashing membrane terminations and punctures.
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2.1.12   Louvers

Louvers shall be architectural style and be fabricated of dark bronze 
anodized aluminum in accordance with the details shown in SMACNA-02 and on 
the Drawings.  Fixed blades shall be accurately fitted and firmly secured 
to the frame by riveting and sealing.  The edges of louver blades shall be 
folded or beaded for rigidity, and baffled to exclude driving rain.  
Provide louvers with screens.  Louvers shall bear the AMCA Certified 
Ratings Seal for air performance and water penetration ratings as described 
in AMCA 500.  Blank-off inactive portions of louvers with black anodized 
aluminum sheet.

2.1.13   Louver Screen

Type III aluminum alloy insect screening conforming to ISWA IWS 089 or 
Plastic-coated glass fiber mesh and louver cloth conforming to ASTM D 3656.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Louvers shall be fabricated in conformance with SMACNA Arch. Manual and as 
indicated.  Unless otherwise specified or indicated, exposed edges shall be 
folded back to form a 13 mm (1/2 inch)  hem on the concealed side, and 
bottom edges of exposed vertical surfaces shall be angled to form drips. 

3.2   EXPANSION JOINTS

Expansion joints shall be provided as specified in SMACNA Arch. Manual.  
Expansion joints in continuous sheet metal shall be provided at 12.0 meter 
intervals for stainless steel and at 9.6 meter intervals for aluminum.  
Joints shall be evenly spaced.  An additional joint shall be provided where 
the distance between the last expansion joint and the end of the continuous 
run is more than half the required interval spacing.

3.3   PROTECTION OF ALUMINUM

Aluminum shall not be used where it will be in contact with copper or where 
it will contact water which flows over copper surfaces.  Aluminum that will 
be in contact with wet or pressure-treated wood, mortar, concrete, masonry, 
or ferrous metals shall be protected against galvanic or corrosive action 
by one of the following methods:

3.3.1   Paint

Aluminum surfaces shall be solvent cleaned and given one coat of 
zinc-molybdate primer and one coat of aluminum paint as specified in 
Section 09900 PAINTING, GENERAL.

3.3.2   Nonabsorptive Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces 
and cemented to the aluminum surface using a cement compatible with 
aluminum.

3.4   CONNECTIONS AND JOINTING
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3.4.1   Soldering

Soldering shall apply to  stainless steel items.  Edges of sheet metal 
shall be pretinned before soldering is begun.  Soldering shall be done 
slowly with well heated soldering irons so as to thoroughly heat the seams 
and completely sweat the solder through the full width of the seam.  Edges 
of stainless steel to be pretinned shall be treated with soldering acid 
flux.  Soldering shall follow immediately after application of the flux.  
Upon completion of soldering, the acid flux residue shall be thoroughly 
cleaned from the sheet metal with a water solution of washing soda and 
rinsed with clean water.

3.4.2   Riveting

Joints in aluminum sheets 1.0 mm or less in thickness shall be mechanically 
made.

3.4.3   Seaming

Flat-lock and soldered-lap seams shall finish not less than 25 mm wide.  
Unsoldered plain-lap seams shall lap not less than 75 mm unless otherwise 
specified.  Flat seams shall be made in the direction of the flow.

3.5   CLEATS

A continuous cleat shall be provided where indicated or specified to secure 
loose edges of the sheet metalwork.  Butt joints of cleats shall be spaced 
approximately 3 mm apart.  The cleat shall be fastened to supporting wood 
construction with nails evenly spaced not over 300 mm on centers.  Where 
the fastening is to be made to concrete or masonry, screws shall be used 
and shall be driven in expansion shields set in concrete or masonry.

3.6   FLASHINGS

Flashings shall be installed at locations indicated and as specified below. 
 Sealing shall be according to the flashing manufacturer's recommendations. 
 Flashings shall be installed at intersections of roof with vertical 
surfaces and at projections through roof, except that flashing for heating 
and plumbing, including piping, roof, and floor drains, and for electrical 
conduit projections through roof or walls are specified in other sections.  
Except as otherwise indicated, counter flashings shall be provided over 
base flashings.  Perforations in flashings made by masonry anchors shall be 
covered up by an application of bituminous plastic cement at the 
perforation.  Flashing shall be installed on top of joint reinforcement.  
Flashing shall be formed to direct water to the outside of the system.

3.6.1   Base Flashing

Metal base flashing shall be coordinated with roofing work.  Metal base 
flashing shall be set in plastic bituminous cement over the roofing 
membrane, nailed to nailing strip, and secured in place on the roof side 
with nails spaced not more than 75 mm on centers. 

3.6.2   Counter Flashings

Except as otherwise indicated, counter flashings shall be provided over 
base flashings.  Counter flashing shall be installed as shown in SMACNA 
Arch. Manual.  Counter flashing shall be factory formed to provide spring 
action against the base flashing.
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3.6.3   Stepped Flashing

Stepped flashing shall be installed where sloping roofs surfaced with 
shingles abut vertical surfaces.

3.6.4   Through-Wall Flashing

Through-wall flashing includes sill, lintel, and spandrel flashing.  The 
flashing shall be laid with a layer of mortar above and below the flashing 
so that the total thickness of the two layers of the mortar and flashing 
are the same thickness as the regular mortar joints.  Flashing shall not 
extend further into the masonry backup wall than the first mortar joint.  
Joints in flashing shall be lapped and sealed.  Flashing shall be one piece 
for lintels and sills.

3.6.4.1   Lintel Flashing

Lintel flashing shall extend the full length of lintel.  Flashing shall 
extend through the wall one masonry course above the lintels and shall be 
bent down over the vertical leg of the outer steel lintel angle not less 
than 50 mm, or shall be applied over top of masonry concrete lintels.  
Bedjoints of lintels at control joints shall be underlaid with sheet metal 
bond breaker.

3.6.4.2   Sill Flashing

Sill flashing shall extend the full width of the sill and not less than 100 
mm  beyond ends of sill except at control joint where the flashing shall be 
terminated at the end of the sill.

3.6.4.3   Installation

a.  Examine conditions, with installer present, for compliance with 
requirements for installation tolerances and other specific 
conditions.

b.  Review ACI 530.1, Mandatory Specification Checklist, for 
additional requirements necessary for specific project.

c.  Laying Masonry Walls:  Provide a solid surface at flashing areas 
using inverted lintels, solid or filled masonry units per 
manufacturer's detail drawings.  Flash at all breaks in wall face 
where cells are not grouted.

d.  Mortar Bedding and Jointing:  For starting course on footings 
where cells are not to be grouted, use a face shell mortar bed and 
coordinate placement of wall flashing and weeps.  Run cotton cord 
wick up through the hollow block from each weep to assure proper 
weeping action per manufacturer's detail drawings.   Space weeps 
800 mm on center at flashing courses.  Rake mortar joints at 
flashing, and apply sealant to prevent mortar cracking unless 
otherwise indicated per manufacturer's detail drawings.  Tool all 
other mortar joints.

e.  Allow surface conditioner to dry completely before flashing 
application.  The surface conditioner is considered dry when the 
substrate returns to its original color (minimum 1 hour).  To test 
for dryness, rub small conditioned area by hand.  Wet conditioner 
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will ball up under the fingertips.  Let dry until conditioner 
cannot be rubbed off.  If conditioned areas are not covered that 
day, recondition area if there is significant dust or dirt 
contamination.

f.  Trim bottom edge 12 mm back from exposed face of building.

g.  At heads, sills and other horizontal terminations of flashing, 
turn up ends a minimum of 51 mm, cut and make careful folds to 
form a pan and seal with bituthene mastic per manufacturer's 
detail drawings.

h.  Apply a bead or trowel coat of bituthene mastic along top edges, 
seams cuts and penetrations.

i.  Seal all penetrations through flashing with bituthene mastic.

3.6.4.4   Exposed Flashing Material

Contractor shall protect exposed flashing material from damage until 
completely encased in wall construction.

3.7   FASCIA

Fascia shall be fabricated and installed as indicated and in accordance 
with SMACNA Arch. Manual.

3.8   INSTALLATION OF LOUVERS

Louvers shall be rigidly attached to the supporting construction.  The 
installation shall be rain-tight.  Louver screen shall be installed as 
indicated.

3.9   REGLETS

Reglets shall be a factory fabricated product of proven design, complete 
with fittings and special shapes as required.  Open-type reglets shall be 
filled with fiberboard or other suitable separator to prevent crushing of 
the slot during installation.  Reglet plugs shall be spaced not over 300 mm 
 on centers and reglet grooves shall be filled with sealant.  Friction or 
slot-type reglets shall have metal flashings inserted the full depth of 
slot and shall be lightly punched every 300 mm  to crimp the reglet and 
counter flashing together.  Polyvinyl chloride reglets shall be sealed with 
the manufacturer's recommended sealant.

3.10   CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control procedure for 
sheet metal used in conjunction with roofing and wall construction to 
assure compliance of the installed sheet metalwork with the contract 
requirements.  Any work found not to be in compliance with the contract 
shall be promptly removed and replaced or corrected in an approved manner.  
Quality control shall include, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
sheet metal workers; condition of substrate.

b.  Verification of compliance of materials before, during, and after 
installation.

SECTION 07600  Page 9



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

c.  Inspection of sheet metalwork for proper size and thickness, 
fastening and joining, and proper installation.

The actual quality control observations and inspections shall be documented 
and a copy of the documentation furnished to the Contracting Officer at the 
end of each day.

        -- End of Section --
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SECTION 07840

FIRESTOPPING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 84 (1999) Surface Burning Characteristics of 
Building Materials

ASTM E 119 (1998) Fire Tests of Building Construction 
and Materials

ASTM E 814 (1997) Fire Tests of Through-Penetration 
Fire Stops

ASTM E 1399 (1997) Cyclic Movement and Measuring the 
Minimum and Maximum Joint Widths of 
Architectural Joint Systems

UNDERWRITERS LABORATORIES (UL)

UL 723 (1996; Rev thru Dec 1998) Test for Surface 
Burning Characteristics of Building 
Materials

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of 
Through-Penetration Firestops

UL 2079 (1998) Tests for Fire Resistance of 
Building Joint Systems

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol.)

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Firestopping Materials.

Detail drawings including manufacturer's descriptive data, typical 
details conforming to UL Fire Resist Dir or other details 
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certified by another nationally recognized testing laboratory, 
installation instructions or UL listing details for a firestopping 
assembly in lieu of fire-test data or report.  For those firestop 
applications for which no UL tested system is available through a 
manufacturer, a manufacturer's engineering judgement, derived from 
similar UL system designs or other tests, shall be submitted for 
review and approval prior to installation.  Submittal shall 
indicate the firestopping material to be provided for each type of 
application.  When more than 5 penetrations or construction joints 
are to receive firestopping, drawings shall indicate location and 
type of application.

SD-07 Certificates

Firestopping Materials. 

Certificates attesting that firestopping material complies with 
the specified requirements.  In lieu of certificates, drawings 
showing UL classified materials as part of a tested assembly may 
be provided.  Drawings showing evidence of testing by an alternate 
nationally recognized independent laboratory may be substituted.

 Installer Qualifications.

  Documentation of training and experience.

Inspection.

Manufacturer's representative certification stating that 
firestopping work has been inspected and found to be applied 
according to the manufacturer's recommendations and the specified 
requirements.

1.3   GENERAL REQUIREMENTS

Firestopping shall consist of furnishing and installing tested and listed 
firestop systems, combination of materials, or devices to form an effective 
barrier against the spread of flame, smoke and gases, and maintain the 
integrity of fire resistance rated walls and partitions, including 
through-penetrations and construction joints and gaps.  
Through-penetrations include the annular space around pipes, tubes, 
conduit, wires, cables and vents.  Construction joints include those used 
to accommodate expansion, contraction, wind, or seismic movement; 
firestopping material shall not interfere with the required movement of the 
joint.  Gaps requiring firestopping include gaps between the top of the 
fire-rated walls and the roof deck above.

1.4   STORAGE AND DELIVERY

Materials shall be delivered in the original unopened packages or 
containers showing name of the manufacturer and the brand name.  Materials 
shall be stored off the ground and shall be protected from damage and 
exposure to elements.  Damaged or deteriorated materials shall be removed 
from the site.

1.5   INSTALLER QUALIFICATIONS

The Contractor shall engage an experienced Installer who is certified, 
licensed, or otherwise qualified by the firestopping manufacturer as having 
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the necessary staff, training, and a minimum of 3 years experience in the 
installation of manufacturer's products per specified requirements.  A 
manufacturer's willingness to sell its firestopping products to the 
Contractor or to an installer engaged by the Contractor does not in itself 
confer qualification on the buyer.  The Installer shall have been trained 
by a direct representative of the manufacturer (not distributor or agent) 
in the proper selection and installation procedures.

1.6   COORDINATION

The specified work shall be coordinated with other trades.  Firestopping 
materials, at penetrations of pipes and ducts, shall be applied prior to 
insulating, unless insulation meets requirements specified for 
firestopping.  Firestopping materials at building joints and construction 
gaps shall be applied prior to completion of enclosing walls or assemblies. 
 Cast-in-place firestop devices shall be located and installed in place 
before concrete placement.  Pipe, conduit or cable bundles shall be 
installed through cast-in-place device after concrete placement but before 
area is concealed or made inaccessible.

PART 2   PRODUCTS

2.1   FIRESTOPPING MATERIALS

Firestopping materials shall consist of commercially manufactured, 
asbestos-free products complying with the following minimum requirements:

2.1.1   Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed 
rating of 50 or less, when tested in accordance with ASTM E 84 or UL 723.  
Material shall be an approved firestopping material as listed in UL Fire 
Resist Dir or by a nationally recognized testing laboratory.

2.1.2   Toxicity

Material shall be nontoxic to humans at all stages of application.

2.1.3   Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating 
than that of the assembly in which it is being placed.

2.1.3.1   Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph 
GENERAL REQUIREMENTS, shall provide "F" and "T" fire resistance ratings in 
accordance with ASTM E 814 or UL 1479.  Fire resistance ratings shall be   
equal to the rating of the wall or partition.

2.1.3.2   Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph 
GENERAL REQUIREMENTS, and gaps such as those between walls and roof decks  
shall be the same as the construction in which they occur.  Construction 
joints and gaps shall be provided with firestopping materials and systems 
that have been tested per ASTM E 119 or UL 2079 to meet the required fire 
resistance rating.  Systems installed at construction joints shall meet the 
cycling requirements of ASTM E 1399 or UL 2079.
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PART 3   EXECUTION

3.1   PREPARATION

Areas to receive firestopping shall be free of dirt, grease, oil, or loose 
materials which may affect the fitting or fire resistance of the 
firestopping system.  For cast-in-place firestop devices, formwork or metal 
deck to receive device prior to concrete placement shall be sound and 
capable of supporting device.

3.2   INSTALLATION

Firestopping material shall completely fill void spaces regardless of 
geometric configuration, subject to tolerance established by the 
manufacturer.    Firestopping shall be installed in accordance with 
manufacturer's written instructions.  Tested and listed firestop systems 
shall be provided in the following locations, except in floor slabs on 
grade:

a.  Penetrations of duct, conduit, tubing, cable and pipe through  
fire-resistance rated walls and partitions.

b.  Gaps at perimeter of fire-resistance rated walls and partitions, 
such as between the top of the walls and the bottom of roof decks.

c.  Construction joints in  fire rated walls and partitions.

d.  Other locations where required to maintain fire resistance rating 
of the construction.

3.2.1   Insulated Pipes and Ducts

Thermal insulation shall be cut and removed where pipes or ducts pass 
through firestopping, unless insulation meets requirements specified for 
firestopping.  Thermal insulation shall be replaced with a material having 
equal thermal insulating and firestopping characteristics.

3.2.2   Fire Dampers

Fire dampers shall be installed and firestopped in accordance with Section 
15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.

3.3   INSPECTION

Firestopped areas shall not be covered or enclosed until inspection is 
complete and approved.  A manufacturer's representative shall inspect the 
applications initially to ensure adequate preparations (clean surfaces 
suitable for application, etc.) and periodically during the work to assure 
that the completed work has been accomplished according to the 
manufacturer's written instructions and the specified requirements.

    -- End of Section --

SECTION 07840  Page 5



THIS PAGE IS LEFT BLANK INTENTIONALLY



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

SECTION TABLE OF CONTENTS

DIVISION 07 - THERMAL & MOISTURE PROTECTION

SECTION 07900

JOINT SEALING

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SUBMITTALS
  1.3   ENVIRONMENTAL REQUIREMENTS
  1.4   DELIVERY AND STORAGE

PART 2   PRODUCTS

  2.1   BACKING
    2.1.1   Rubber
    2.1.2   Synthetic Rubber
    2.1.3   Neoprene
  2.2   BOND-BREAKER
  2.3   PRIMER
  2.4   CAULKING
  2.5   SEALANT
    2.5.1   Latex
    2.5.2   Elastomeric
    2.5.3   Acoustical
    2.5.4   Urethane
    2.5.5   Butyl
  2.6   SOLVENTS AND CLEANING AGENTS

PART 3   EXECUTION

  3.1   GENERAL
    3.1.1   Surface Preparation
    3.1.2   Concrete and Masonry Surfaces
    3.1.3   Steel Surfaces
    3.1.4   Aluminum Surfaces
    3.1.5   Wood Surfaces
  3.2   APPLICATION
    3.2.1   Masking Tape
    3.2.2   Backing
    3.2.3   Bond-Breaker
    3.2.4   Primer
    3.2.5   Sealant
  3.3   CLEANING
  3.4   SCHEDULE

-- End of Section Table of Contents --

SECTION 07900  Page 1



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

SECTION 07900

JOINT SEALING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 734 (1993) Low-Temperature Flexibility of 
Latex Sealants After Artificial Weathering

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 1085 (1991) Butyl Rubber-Based Solvent-Release 
Sealants

ASTM D 217 (1997) Cone Penetration of Lubricating 
Grease (IP50/88)

ASTM D 1056 (1998) Flexible Cellular Materials - 
Sponge or Expanded Rubber

ASTM E 84 (1999) Surface Burning Characteristics of 
Building Materials

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Backing.

Bond-Breaker.

Sealant.

  Manufacturer's descriptive data including storage requirements, 
shelf life, curing time, instructions for mixing and application, 
and primer data (if required).  A copy of the Material Safety Data 
Sheet shall be provided for each solvent, primer or sealant 
material.

SECTION 07900  Page 2



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

SD-04 Samples

Sealants; G-A1.

One sample of each color of each type.

SD-07 Certificates

Sealant.

  Certificates of compliance stating that the materials conform to 
the specified requirements.

1.3   ENVIRONMENTAL REQUIREMENTS

The ambient temperature shall be within the limits of 4 to 32 degrees C 
when the sealants are applied.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's original 
unopened containers.  The container label or accompanying data sheet shall 
include the following information as applicable:  manufacturer, name of 
material, formula or specification number, lot number, color, date of 
manufacture, mixing instructions, shelf life, and curing time at the 
standard conditions for laboratory tests.  Materials shall be handled and 
stored to prevent inclusion of foreign materials.  Materials shall be 
stored at temperatures between 4 and 32 degrees C unless otherwise 
specified by the manufacturer.

PART 2   PRODUCTS

2.1   BACKING

Backing shall be 25 to 33 percent oversize for closed cell and 40 to 50 
percent oversize for open cell material, unless otherwise indicated.

2.1.1   Rubber

Cellular rubber sponge backing shall be ASTM D 1056, Type 2, closed cell, 
Class A,  round cross section.

2.1.2   Synthetic Rubber

Synthetic rubber backing shall be ASTM C 509, Option I, Type I preformed 
rods.

2.1.3   Neoprene

Neoprene backing shall be ASTM D 1056, closed cell expanded neoprene cord 
Type 2, Class C, Grade 2C2.

2.2   BOND-BREAKER

Bond-breaker shall be as recommended by the sealant manufacturer to prevent 
adhesion of the sealant to backing or to bottom of the joint.

2.3   PRIMER
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Primer shall be non-staining type as recommended by sealant manufacturer 
for the application.

2.4   CAULKING

Caulking is prohibited; use sealant all locations.

2.5   SEALANT

2.5.1   Latex

Latex sealant shall not be used.

2.5.2   Elastomeric

Elastomeric sealants shall conform to ASTM C 920 and the following:

a.  Polyurethane sealant:  Grade NS, Class 25, Use T, NT, M, G, A, O, 
to suit conditions.

b.  Silicone sealant:  Type S, Grade NS, Class 25, Use NT, M, G, A, O, 
to suit conditions.

2.5.3   Acoustical

Rubber or polymer-based acoustical sealant shall have a flame spread of 25 
or less and a smoke developed rating of 50 or less when tested in 
accordance with ASTM E 84.  Acoustical sealant shall have a consistency of 
250 to 310 when tested in accordance with ASTM D 217, and shall remain 
flexible and adhesive after 500 hours of accelerated weathering as 
specified in ASTM C 734, and shall be non-staining.

2.5.4   Urethane

Urethane sealant shall be two-part, self-leveling, ASTM C920, Type M, Grade 
P, Class 25.

2.5.5   Butyl

Butyl sealant shall be ASTM C 1085.

2.6   SOLVENTS AND CLEANING AGENTS

Solvents, cleaning agents, and accessory materials shall be provided as 
recommended by the manufacturer.

PART 3   EXECUTION

3.1   GENERAL

3.1.1   Surface Preparation

The surfaces of joints to receive sealant shall be free of all frost, 
condensation and moisture.  Oil, grease, dirt, chalk, particles of mortar, 
dust, loose rust, loose mill scale, and other foreign substances shall be 
removed from surfaces of joints to be in contact with the sealant.  Oil and 
grease shall be removed with solvent and surfaces shall be wiped dry with 
clean cloths.  For surface types not listed below, the sealant manufacturer 
shall be contacted for specific recommendations.
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3.1.2   Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such 
materials, the materials shall be removed by sandblasting or wire brushing. 
Laitance, efflorescence and loose mortar shall be removed from the joint 
cavity.

3.1.3   Steel Surfaces

Steel surfaces to be in contact with sealant shall be sandblasted or, if 
sandblasting would not be practical or would damage adjacent finish work, 
the metal shall be scraped and wire brushed to remove loose mill scale. 
Protective coatings on steel surfaces shall be removed by sandblasting or 
by a solvent that leaves no residue.

3.1.4   Aluminum Surfaces

Aluminum surfaces to be in contact with sealants shall be cleaned of 
temporary protective coatings.  When masking tape is used for a protective 
cover, the tape and any residual adhesive shall be removed just prior to 
applying the sealant.  Solvents used to remove protective coating shall be 
as recommended by the manufacturer of the aluminum work and shall be 
non-staining.

3.1.5   Wood Surfaces

Wood surfaces to be in contact with sealants shall be free of splinters and 
sawdust or other loose particles.

3.2   APPLICATION

3.2.1   Masking Tape

Masking tape shall be placed on the finish surface on one or both sides of 
a joint cavity to protect adjacent finish surfaces from primer or sealant 
smears.  Masking tape shall be removed within 10 minutes after joint has 
been filled and tooled.

3.2.2   Backing

Backing shall be installed to provide the required sealant depth.  The 
installation tool shall be shaped to avoid puncturing the backing.

3.2.3   Bond-Breaker

Bond-breaker shall be applied to fully cover the bottom of the joint 
without contaminating the sides where sealant adhesion is required.

3.2.4   Primer

Primer shall be used on concrete masonry units, wood, or other porous 
surfaces in accordance with instructions furnished with the sealant.  
Primer shall be applied to the joint surfaces to be sealed.  Surfaces 
adjacent to joints shall not be primed.

3.2.5   Sealant

Sealant shall be used before expiration of shelf life.  Multi-component 
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sealants shall be mixed according to manufacturer's printed instructions.  
Sealant in guns shall be applied with a nozzle of proper size to fit the 
width of joint.  Joints shall be sealed as detailed in the drawings.  
Sealant shall be forced into joints with sufficient pressure to expel air 
and fill the groove solidly.  Sealant shall be installed to the indicated 
depth without displacing the backing.  Unless otherwise indicated, 
specified, or recommended by the manufacturer, the installed sealant shall 
be dry tooled to produce a uniformly smooth surface free of wrinkles and to 
ensure full adhesion to the sides of the joint; the use of solvents, soapy 
water, etc., will not be allowed.  Sealants shall be installed free of air 
pockets, foreign embedded matter, ridges and sags.  Sealer shall be applied 
over the sealant when and as specified by the sealant manufacturer.

3.3   CLEANING

The surfaces adjoining the sealed joints shall be cleaned of smears and 
other soiling resulting from the sealant application as work progresses.

3.4   SCHEDULE

Use the following table as a general guide only.  Consult manufacturers' 
literature for specific substrate requirements.

AC = ACOUSTICAL
MP = MODIFIED POLYURETHANE
SI = SILICONE
UR = URETHANE  

APPLICATION
                                             AC   MP   SI   UR

Brick masonry, movement joints                    X    X    
Interior sealant                                       X  
Interior joints in exposed concrete floor                   X
Sidewalks and driveways                           X         X
Sound control joints                         X
Storefront, metal to metal                        X    X    

      -- End of Section --
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SECTION 08110

STEEL DOORS AND FRAMES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A250.6 (1997) Hardware on Steel Doors 
(Reinforcement - Application)

ANSI A250.8 (1998) Standard Steel Doors and Frames

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 236 (1989; R 1993el) Steady-State Thermal 
Performance of Building Assemblies by 
Means of a Guarded Hot Box

ASTM C 976 (1990; R 1996e) Thermal Performance of 
Building Assemblies by Means of a 
Calibrated Hot Box

ASTM D 2863 (1997) Measuring the Minimum Oxygen 
Concentration to Support Candle-Like 
Combustion of Plastics (Oxygen Index)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

DOOR AND HARDWARE INSTITUTE (DHI)

DHI A115.1G (1994) Installation Guide for Doors and 
Hardware

STEEL DOOR INSTITUTE (SDOI)

SDOI SDI-106 (1999) Standard Door Type Nomenclature

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

SECTION 08110  Page 2



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

Doors and Frames; G-A.

  Drawings using standard door type nomenclature in accordance 
with SDOI SDI-106 indicating the location of each door and frame, 
elevation of each model of door and frame, details of 
construction, method of assembling sections, location and extent 
of hardware reinforcement, hardware locations, type and location 
of anchors for frames, and thicknesses of metal.  Drawings shall 
include catalog cuts or descriptive data for the doors, frames, 
and weatherstripping including air infiltration data and 
manufacturers printed instructions.

SD-07 Certificates

Thermal Insulated Doors.

Certification or test report for thermal insulated doors shall 
show compliance with the specified requirements.  The 
certification, or test report, shall list the parameters and the 
type of hardware and perimeter seals used to achieve the rating.

1.3   DELIVERY AND STORAGE

During shipment, welded unit type frames shall be strapped together in 
pairs with heads at opposite ends or shall be provided with temporary steel 
spreaders at the bottom of each frame.  Materials shall be delivered to the 
site in undamaged condition, and stored out of contact with the ground and 
under a weathertight covering permitting air circulation.  Doors and 
assembled frames shall be stored in an upright position in accordance with 
DHI A115.1G.  Abraded, scarred, or rusty areas shall be cleaned and touched 
up with matching finishes.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   DOORS AND FRAMES

Doors and frames shall be factory fabricated in accordance with ANSI A250.8 
and the additional requirements specified herein.  Door Level shall be 
heavy duty (Level 2).  All doors and frames shall be designation A60 
galvanized.  Doors and frames shall be prepared to receive hardware 
conforming to the templates and information provided under Section 08700 
BUILDERS' HARDWARE.  Doors and frames shall be reinforced, drilled, and 
tapped to receive mortised hinges, locks, latches, and flush bolts as 
required.  Doors and frames shall be reinforced for surface applied 
hardware.  Frames shall be welded type.  Door frames shall be furnished 
with a minimum of three jamb anchors and one floor anchor per jamb.  
Anchors shall be not less than 4.5 mm (7 gauge) steel or diameter wire.  
For wall conditions that do not allow the use of a floor anchor, an 
additional jamb anchor shall be provided.  Rubber silencers shall be 
furnished for installation into factory predrilled holes in door frames; 
adhesively applied silencers are not acceptable.  Where frames are 

SECTION 08110  Page 3



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

installed in  masonry walls, plaster guards shall be provided on door 
frames at hinges and strikes.    Reinforcing of door assemblies for closers 
and other required hardware shall be in accordance with ANSI A250.8 .  
Exterior doors shall have top edges closed flush and sealed against water 
penetration.

2.2   THERMAL INSULATED DOORS

All exterior doors shall be thermal insulated.  The thermal insulated doors 
shall have a minimum insulation value of R10.  The interior of thermal 
insulated doors shall be filled with rigid plastic foam permanently bonded 
to each face panel.  The thermal conductance (U-value) through the door 
shall not exceed 2.33 W/sq m times K (0.41 btu/hr times sq f times f) when 
tested as an operational assembly in accordance with ASTM C 236 or ASTM C 
976.  Doors with cellular plastic cores shall have a minimum oxygen index 
rating of 22 percent when tested in accordance with ASTM D 2863.

2.3   WEATHERSTRIPPING

Unless otherwise specified in Section 08700 BUILDERS' HARDWARE, 
weatherstripping shall be as follows:  Weatherstripping for head and jamb 
shall be manufacturer's standard elastomeric type of synthetic rubber, 
vinyl, or neoprene and shall be installed at the factory or on the jobsite 
in accordance with the door frame manufacturer's recommendations.  
Weatherstripping for bottom of doors shall be as shown.  Air leakage rate 
of weatherstripping shall not exceed 0.31 l/s per linear meter (0.20 cfm 
per linear foot) of crack when tested in accordance with ASTM E 283 at 
standard test conditions.

2.4   LOUVERS

Louvers in doors are not permitted.

2.5   GLAZING

Glazing shall be as specified in Section 08810 GLASS AND GLAZING .  
Removable glazing beads shall be screw-on or snap-on type.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Installation shall not begin until temperature and humidity conditions 
closely approximate interior conditions which will exist when area is 
complete and occupied.  Contractor shall coordinate the work with that of 
other trades and shall verify opening dimensions with contract and shop 
drawings.  Each frame shall be installed plumb and square using door as 
template; the frame shall be secured to the wall in accordance with the 
manufacturer's instructions.  All damaged or defective frames shall be 
repaired/replaced prior to final inspection.

3.2   INSTALLATION

Installation shall be in accordance with DHI A115.1G.  Preparation for 
surface applied hardware shall be in accordance with ANSI A250.6.  Rubber 
silencers shall be installed in door frames after finish painting has been 
completed; adhesively applied silencers are not acceptable.  
Weatherstripping shall be installed at exterior door openings to provide a 
weathertight installation.  Hollow metal door frames shall be solid grouted 
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in masonry walls, spot-grouted in steel stud walls and as shown.

3.2.1   Thermal Insulated Doors

Hardware and perimeter seals shall be adjusted for proper operation.  Doors 
shall be sealed weathertight after installation of hardware and shall be in 
accordance with Section 07900 JOINT SEALING.

3.3   FIELD PAINTED FINISH

Steel doors and frames shall be field painted in accordance with Section 
09900 PAINTING, GENERAL.  Weatherstrips shall be protected from paint.  
Finish shall be free of scratches or other blemishes.  Color shall be as 
shown on the Drawings.

    -- End of Section --
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SECTION 08210

WOOD DOORS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI Qual Stds (1999) Architectural Woodwork Quality 
Standards

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1999) Fire Doors and Fire Windows

NFPA 101 (2000) Life Safety Code

NFPA 252 (1999) Fire Tests of Door Assemblies

NATIONAL WOOD WINDOW & DOOR ASSOCIATION (NWWDA)

NWWDA I.S. 1-A (1997) Architectural Wood Flush Doors

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Products

Doors shall be of the type, size, and design indicated on the drawings, and 
shall be the standard products of manufacturers regularly engaged in the 
manufacture of wood doors.

1.2.2   Marking

Each door shall bear a stamp, brand, or other identifying mark indicating 
quality and construction of the door.  The identifying mark or a separate 
certification shall include identification of the standard on which 
construction of the door is based, identity of the manufacturing plant, 
identification of the standard under which preservative treatment, if used, 
was made, and identification of the doors having a Type I glue bond.

1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings
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Wood Doors and Frames; G-A.

  Drawings indicating the location of each door, elevation of each 
type of door, details of construction, marks to be used to 
identify the doors, and location and extent of hardware blocking.  
Drawings shall include catalog cuts or descriptive data for doors, 
weatherstripping, flashing, and thresholds to be used.

Fire Doors.

  Manufacturers preprinted installation and touch-up instructions.

SD-04 Samples

Factory Coated Natural Finish; G-A1.

  Samples of factory applied natural finish.

SD-07 Certificates

Fire Rated Doors.
Adhesives.

  Certificates for  fire doors and/or door/frame assemblies 
stating that the doors are identical in design, materials, and 
construction to a door that has been tested and meets the 
requirements for the class indicated.  Certificate stating that 
adhesives used for proposed doors contain only approved and 
regulated amounts of formaldehyde.

1.4   STORAGE

Doors shall be stored in fully covered areas and protected from damage and 
from extremes in temperature and humidity.  Doors shall be stored on 
supports to prevent warping or twisting, and to provide ventilation. 
Factory cartons or wrappers shall be kept intact until installation.

1.5   HARDWARE

Hardware, including weatherstripping and thresholds, is specified in 
Section 08700 BUILDERS' HARDWARE.

1.6   GLAZING

Glazing is specified in Section 08810 GLASS AND GLAZING.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   GENERAL FABRICATION REQUIREMENTS

2.1.1   Edge Sealing

Wood end-grain exposed at edges of doors shall be sealed prior to shipment.
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2.1.2   Adhesives

Adhesives shall be in accordance with NWWDA I.S. 1-A,  and requirements for 
Type II Bond Doors (water-repellent) for interior doors.  Adhesive for 
doors to receive a transparent finish shall be nonstaining.  Adhesives 
shall contain only approved and regulated amounts of formaldehyde. 

2.1.3   Prefitting

Doors shall be furnished prefitted or unfitted at the option of the 
Contractor.

2.2   FLUSH DOORS

Flush doors shall be solid core and shall conform to NWWDA I.S. 1-A, except 
for the one year acclimatization requirement in paragraph T-2, which shall 
not apply.  Wood doors shall be 5-ply or 7-ply construction with faces, 
stiles, and rails bonded to the cores.

2.2.1   Core Construction

2.2.1.1   Solid Cores

Door construction shall be glued wood block core, particle board core or 
mineral core (for fire-rated doors only) with vertical and horizontal edges 
bonded to the core. Blocking and hardware reinforcements for particle board 
and mineral core doors shall be  in accordance with NWWDA I.S. 1-A.

2.2.2   Face Panels

2.2.2.1   Natural Finished Wood Veneer Doors

Veneer doors to receive natural finish shall be Premium Grade, book matched 
red oak veneer in accordance with NWWDA I.S. 1-A.  Vertical stile strips 
shall be selected to provide edges of the same species and/or color as the 
face veneer.  Door finish shall be in accordance with paragraph FINISHING.

2.3   FIRE RATED DOORS

Fire rated door assemblies shall bear the listing identification label of a 
nationally recognized testing laboratory qualified to perform tests of fire 
door assemblies in accordance with NFPA 252 and having a listing for the 
tested assemblies.  The specific time interval rating on the labels shall 
be as shown.  Door assemblies shall be in accordance with NFPA 80.  Listing 
identification on labels shall be constructed and permanently applied by a 
method which results in their destruction should they be removed.  Fire 
rated doors shall be mineral core.

2.3.1   Reinforcement Blocking

Fire rated doors shall be provided, as required, with hardware 
reinforcement blocking, and top, bottom, and intermediate rail blocking.  
Lock blocks shall be manufacturer's standard.  Reinforcement blocking shall 
be in compliance with the manufacturer's labeling requirements.  
Reinforcement blocking shall not be of mineral material.

2.3.2   Stile Edges

Composite fire rated doors shall be provided with vertical stile edges that 
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do not contain fire retardant salts.  Vertical stiles shall be of the same 
species and/or color as the face veneer.

2.4   FINISHING

2.4.1   Factory Coated Natural Finish

Doors indicated to receive factory coated natural finish shall be given a 
transparent finish conforming to AWI Qual Stds, Section 1500, Premium 
Grade, no (clear) stain, dull rubbed sheen, close grain effect.  Finish 
shall be AWI factory finish system Number TR3 or TR4.  Color of the natural 
finish shall be transparent clear as shown on the Drawings.  Edges of 
unfitted doors shall be field finished after fitting to the frames.

PART 3   EXECUTION

3.1   INSTALLATION OF DOORS

3.1.1   General Use Doors

Doors shall be fit, hung, and trimmed as required.  Door shall have a 
clearance of 3 mm at the sides and top and shall have a bottom clearance of 
6 mm over thresholds and 13 mm at other locations unless otherwise shown.  
The lock edge or both edges of doors shall be beveled at the rate of 3 mm 
in 50 mm.  Cuts made on the job shall be sealed immediately after cutting, 
using a clear varnish or sealer.  Bottom of doors shall be undercut to 
allow clear door swing over carpeted areas. Vertical edges of doors which 
have not been rounded or beveled at the factory shall be eased when the 
doors are installed.

3.1.2   Fire Doors

Installation, hardware, and operational characteristics shall conform to 
NFPA 80 and NFPA 101 and shall be in strict conformance with the 
manufacturer's printed instructions.  Properly sized pilot holes shall be 
drilled for screws in door edges.  Factory applied labels shall remain 
intact where installed.  Labeled hinge stile edge and top edge of door 
shall not be trimmed.  Lockstile edge and bottom edge may be trimmed only 
to the extent recommended by the door manufacturer.

3.2   FIELD FINISHING

  Field touch-up of factory finishes shall be in accordance with 
manufacturers instructions.

        -- End of Section --
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SECTION 08330

OVERHEAD ROLLING DOORS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 653/A 653M (1999a) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip process

ASTM E 84 (1999) Surface Burning Characteristics of 
Building Materials

ASTM E 330 (1997el) Structural Performance of 
Exterior Windows, Curtain Walls, and Doors 
by Uniform Static Air Pressure Difference

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE HDBK-SI (1997) Handbook, Fundamentals SI Edition

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 2 (1993) Industrial Control and Systems 
Controllers, Contactors, and Overload 
Relays Rated Not More Than 2,000 Volts AC 
or 750 Volts DC

NEMA ICS 6 (1993) Industrial Control and Systems 
Enclosures

NEMA MG 1 (1998) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

1.2   DESCRIPTION

Overhead rolling doors shall be spring counterbalanced, rolling type, with 
interlocking slats, complete with guides, fastenings, hood, brackets, and 
operating mechanisms, and shall be designed for use on openings as 
indicated.  Each door shall be provided with a permanent label showing the 
manufacturer's name and address and the model/serial number of the door.  
Doors in excess of the labelled size shall be deemed oversize and shall be 
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provided with a listing agency oversize label, or a listing agency oversize 
certificate, or a certificate signed by an official of the manufacturing 
company certifying that the door and operator have been designed to meet 
the specified requirements.

1.2.1   Wind Load Requirements

Doors and components shall be designed to withstand the minimum design wind 
load of 1,200 Pa.  Doors shall be constructed to sustain a superimposed 
load, both inward and outward, equal to 1-1/2 times the minimum design wind 
load.  Test data showing compliance with design windload requirements for 
the specific door design tested in accordance with the uniform static air 
pressure difference test procedures of ASTM E 330 shall be provided. 
Recovery shall be at least 3/4 of the maximum deflection within 24 hours 
after the test load is removed.  Sound engineering principles may be used 
to interpolate or extrapolate test results to door sizes not specifically 
tested

1.2.2   Operational Cycle Life

All portions of the door and door operating mechanism that are subject to 
movement, wear, or stress fatigue shall be designed to operate through a 
minimum number of 10 cycles per day.  One complete cycle of door operation 
is defined as when the door is in the closed position, moves to the full 
open position, and returns to the closed position.

1.2.3   Door Sizes

Door openings are indicated in metric measurements.  Door supplier shall 
supply custom size as shown or nearest larger size that will cover the 
opening without plan changes.  Coordinate door details and specific 
manufacturer requirements with indicated masonry opening.

1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Overhead Rolling Door Unit; G-A.

  Drawings showing the location of each door including schedules.  
Drawings shall include elevations of each door type, details and 
method of anchorage, details of construction, location and 
installation of hardware, shape and thickness of materials, 
details of joints and connections, and details of guides, power 
operators, controls, and other fittings.

SD-03 Product Data

Overhead Rolling Door Unit; G-A.

  Manufacturer's catalog data, test data, and summary of forces 
and loads on the walls/jambs.

  Manufacturer's preprinted installation instructions.
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SD-04 Samples

Overhead Rolling Door Unit; G-A1.

  Manufacturer's custom color samples of factory applied finishes.

SD-10 Operation and Maintenance Data

Operation Manual.

Maintenance and Repair Manual.

  Six copies of the system operation manual and system maintenance 
and repair manual for each type of door and control system.

1.4   DELIVERY AND STORAGE

Doors shall be delivered to the jobsite wrapped in a protective covering 
with the brands and names clearly marked thereon.  Doors shall be stored in 
a dry location that is adequately ventilated and free from dirt and dust, 
water, and other contaminants, and in a manner that permits easy access for 
inspection and handling.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1-year period shall be provided.

1.6   OPERATION AND MAINTENANCE MANUALS

Operating instructions outlining the step-by-step procedures required for 
motorized door and shutter operation for the overhead rolling door unit 
shall be provided.  The instructions shall include the manufacturer's name, 
model number, service manual, parts list, and brief description of all 
equipment and their basic operating features.  Maintenance instructions 
listing routine maintenance procedures, possible breakdowns and repairs, 
troubleshooting guides, and simplified diagrams for the equipment as 
installed shall be provided.  A complete list of parts and supplies, source 
of supply, and a list of the high mortality maintenance parts shall be 
provided.

PART 2   PRODUCTS

2.1   OVERHEAD ROLLING DOORS

Doors shall be surface-mounted type with guides at jambs set back a 
sufficient distance to clear the opening.  Exterior doors shall be mounted 
as indicated.

2.1.1   Curtains

The curtains shall roll up on a barrel supported at the head of opening on 
brackets, and shall be balanced by helical torsion springs.  Steel  slats 
for doors  shall be minimum bare metal thickness of 0.87 mm. Slats shall be 
of the minimum bare metal decimal thickness required for the width 
indicated and the wind pressure specified above.  

2.1.1.1   Insulated Curtains
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The slat system shall supply a minimum R-value of 4  when calculated in 
accordance with  ASHRAE HDBK-SI.  Slats shall be of the flat type as 
standard with the manufacturer.  Slats shall consist of a urethane or 
polystyrene core not less than 17 mm  thick, completely enclosed within 
metal facings.  Exterior face of slats shall be gauge as specified for 
curtains.  Interior face shall be not lighter than 0.56 mm.   The insulated 
slat assembly shall have a flame spread rating of not more than 25 and a 
smoke development factor of not more than 50 when tested in accordance with 
ASTM E 84.

2.1.2   Endlocks and Windlocks

The ends of each alternate slat shall have steel endlocks of manufacturer's 
stock design. In addition to endlocks, doors shall have the manufacturer's 
standard windlocks as required to withstand the wind load.  Windlocks shall 
prevent the curtain from leaving guides because of deflection from 
specified wind pressure.

2.1.3   Bottom Bar

The curtain shall have a standard bottom bar consisting of two hot-dip 
galvanized steel angles for steel doors.  A sensing edge shall be attached 
to the bottom bar of all doors.

2.1.4   Guides

Guides shall be steel structural shapes or formed steel shapes, of a size 
and depth to provide proper clearance for operation and resistance under 
the design windload.  Guides shall be attached to adjoining construction 
with fasteners recommended by the manufacturer.  Spacing of fasteners shall 
be as required to meet the minimum design windload.  

2.1.5   Barrel

The barrel shall be steel pipe or commercial welded steel tubing of proper 
diameter for the size of curtain.  Deflection shall not exceed 2.5 mm per 
meter  of span.  Ends of the barrel shall be closed with metal plugs, 
machined to fit the pipe.  Aluminum plugs are acceptable on non-fire door 
barrels.

2.1.6   Springs

Oil tempered helical steel counter-balance torsion springs shall be 
installed within the barrel and shall be capable of producing sufficient 
torque to assure easy operation of the door curtain.  Access shall be 
provided for spring tension adjustment from outside of the bracket without 
removing the hood.

2.1.7   Brackets

Brackets shall be of steel plates to close the ends of the roller-shaft 
housing, and to provide mounting surfaces for the hood.  An operation 
bracket hub and shaft plugs shall have sealed prelubricated ball bearings.

2.1.8   Hoods

Hoods shall be steel with minimum bare metal thickness of 0.56 mm  formed 
to fit contour of the end brackets, and shall be reinforced with steel 
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rods, rolled beads, or flanges at top and bottom edges.  Multiple segment 
and single piece hoods shall be provided with support brackets of the 
manufacturer's standard design as required for adequate support.

2.1.9   Weatherstripping

Doors shall be fully weatherstripped.  A compressible and replaceable 
weather seal shall be attached to the bottom bar.  Weather seal at door 
guides shall be continuous vinyl or neoprene, bulb or leaf type, or shall 
be nylon-brush type.  A weather baffle shall be provided at the lintel or 
inside the hood.  Weatherstripping shall be easily replaced without special 
tools.

2.1.10   Operation

Doors shall be operated by means of electric power with auxiliary chain 
hoist.  Equipment shall be designed and manufactured for usage in 
non-hazardous areas.

2.1.10.1   Electric Power Operator With Auxiliary Chain Hoist Operation

Electric power operators shall be heavy-duty industrial type.  The unit 
shall operate the door through the operational cycle life specified.  The 
electric power operator shall be complete with electric motor, auxiliary 
operation, self-locking worm gear in oil bath for heavy-duty doors, brake, 
mounting brackets, push button controls, limit switches, magnetic reversing 
starter, and all other accessories necessary to operate components 
specified in other paragraphs of this section.  The operator shall be so 
designed that the motor may be removed without disturbing the 
limit-switches settings and without affecting the emergency chain operator. 
 Doors shall be provided with  auxiliary chain type operator for immediate 
emergency manual operation of the door in case of electrical failure.  
Auxiliary operation shall be by means of galvanized endless chain extending 
to within 915 mm of the floor.  The emergency manual operating mechanism 
shall be so arranged that it may be operated from the floor without 
affecting the settings of the limit switches.  A mechanical device shall be 
included that will disconnect the motor from the drive operating mechanism 
when the auxiliary operator is used.  Where control voltages differ from 
motor voltage, a control voltage transformer shall be provided in and as 
part of the electric power operator system.  Control voltage shall not 
exceed 120 volts.

     a.  Motors:  Drive motors shall conform to NEMA MG 1, shall be 
high-starting torque, reversible type, and shall be of sufficient wattage 
and torque output to move the door in either direction from any position at 
a speed range of 0.18 m per second (6 to 8 inches per second) without 
exceeding the rated capacity.  Motors shall be suitable for operation on 480
 volts, 60 hertz, 3- phase current and shall be suitable for 
across-the-line starting.  Motors shall be designed to operate at full 
capacity over a supply voltage variation of plus or minus 10 percent of the 
motor voltage rating.  Motors shall be provided with overload protection.

     b.  Controls:  Control equipment shall conform to NEMA ICS 2.  
Enclosures shall conform to NEMA ICS 6, Type 12 (industrial use),  in 
accordance with NFPA 70.  Exterior control stations shall be weatherproof 
key-operated type with corrosion-resistant cast-metal cover.  Each control 
station shall be of the three position button type, marked "OPEN," "CLOSE," 
and "STOP."  The "OPEN" and "STOP" controls shall be of the momentary 
contact type with seal-in contact.  The "CLOSE" control shall be of the 
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momentary contact type.  When the door is in motion and the "STOP" control 
is pressed, the door shall stop instantly and remain in the stop position; 
from the stop position, the door shall be operable in either direction by 
the "OPEN" or "CLOSE" controls.  Controls shall be of the full-guarded type 
to prevent accidental operation.  Readily adjustable limit switches shall 
be provided to automatically stop the doors at their fully open and closed 
positions.

     c.  Sensing Edge Device:  The bottom edge of electric power operated 
doors shall have an electric sensing edge for non-hazardous areas that will 
reverse the door movement upon contact with an obstruction and cause the 
door to return to its full open position.  The sensing edge shall not 
substitute for a limit switch.  Exterior doors shall be provided with a 
combination compressible weather seal and sensing edge.

     d.  Electrical Work:  Conduit and wiring necessary for proper 
operation shall be provided under Section 16415 ELECTRICAL WORK, INTERIOR.  
Flexible connections between doors and fixed supports shall be made with 
flexible type SJO cable, as appropriate.  The cable shall have a 
spring-loaded automatic take up reel or a coil cord equivalent device.

2.1.11   Locking

Locking for motor operated doors shall consist of self-locking gearing with 
chain lock for emergency hand chain.

2.1.12   Custom Color Factory Finish

Steel slats and hoods shall be hot-dip galvanized G60 in accordance with 
ASTM A 653/A 653M, and shall be treated for paint adhesion and shall 
receive a custom color factory baked-on finish coat.  The paint system 
shall withstand a minimum of 1500 hours without blistering, bubbling, or 
rust.  Surfaces other than slats, hood, and faying surfaces shall be 
cleaned and treated to assure maximum paint adherence and shall be given a 
factory dip or spray coat of rust inhibitive metallic oxide or synthetic 
resin primer.  Color shall be as shown on the drawings. 

PART 3   EXECUTION

3.1   INSTALLATION

Doors shall be installed in accordance with approved detail drawings and 
manufacturer's instructions.  Anchors and inserts for guides, brackets, 
motors, switches, hardware, and other accessories shall be accurately 
located.  Upon completion, doors  shall be free from warp, twist, or 
distortion.  Doors shall be lubricated, properly adjusted, and demonstrated 
to operate freely.  

    -- End of Section --
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SECTION 08360

SECTIONAL OVERHEAD DOORS
08/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 229/A 229M (1999) Steel Wire, Oil-Tempered for 
Mechanical Springs

ASTM A 653/A 653M (1999) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM E 330 (1997el) Structural Performance of 
Exterior Windows, Curtain Walls, and Doors 
by Uniform Static Air Pressure Difference

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings 
and Other Structures

DOOR AND ACCESS SYSTEM MANUFACTURERS ASSOCIATION (DASMA)

DASMA 102 (1996) Specifications for Sectional 
Overhead Type Doors

DASMA 105 (1992) Test Method for Thermal 
Transmittance and Air Infiltration of 
Garage Doors

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 2 (1993) Industrial Controls and Systems 
Controllers, Contactors, and Overload 
Relays Rated Not More Than 2,000 Volts AC 
or 750 Volts DC

NEMA ICS 6 (1993) Industrial Control and Systems, 
Enclosures 

NEMA MG 1 (1998) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code
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1.2   DESCRIPTION

Sectional overhead doors shall conform to DASMA 102 and the requirements 
specified herein.  Sectional overhead doors shall be of the follow-the-roof 
lift type designed to slide up and back into a position parallel to the 
slope of the adjoining roof.  Each door shall be provided with a permanent 
label showing the manufacturer's name and address and the model/serial 
number of the door.

1.2.1   Wind Load Requirements

DDoors and components shall be designed to withstand the minimum design 
wind load of 1,200 Pa.  Doors shall be constructed to sustain a 
superimposed load, both inward and outward, equal to 1-1/2 times the 
minimum design wind load.  The door shall support the superimposed loads 
for a minimum period of 10 seconds without evidence of serious damage and 
shall be operable after conclusion of the tests.  Test data showing 
compliance with design windload requirements for the specific door design 
tested in accordance with the uniform static air pressure difference test 
procedures of ASTM E 330 shall be provided.

1.2.2   Operation Cycle Life

Doors shall be equipped with torsion springs designed to operate through a 
minimum of 75,000 cycles.  One complete cycle of the door begins with the 
door in the closed position.  The door is then moved to the open position 
and back to the closed position.

1.2.3   Door Sizes

Door openings are indicated in metric measurements.  Door supplier shall 
supply custom size as shown or nearest larger size that will cover the 
opening without plan changes.  Coordinate door details and specific 
manufacturer requirements with indicated masonry opening.

1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Sectional Overhead Door Unit; G-A.

  Drawings showing the location of each door including schedules.  
Drawings shall include elevations of each door type; details and 
method of anchorage; details of construction; method of assembling 
sections; location and installation of hardware; shape and 
thickness of materials; details of joints and connections; and 
details of tracks, rollers, power operators, controls, and other 
fittings.

SD-03 Product Data

Sectional Overhead Door Unit Data; G-A.

  Manufacturer's catalog data, test data, and summary of forces 
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and loads on walls/jambs.

Sectional Overhead Door Unit Instructions; G-A.

  Manufacturer's preprinted installation instructions.

SD-04 Samples

Overhead rolling Door Unit; G-A1.

   Manufacturer's custom color samples of factory applied finishes.

SD-07 Certificates

Design.

  Manufacturer's certificates stating that the doors and operators 
have been designed to meet the specified requirements.

SD-10 Operation and Maintenance Data

Sectional Overhead Door Unit.

  Six complete copies of maintenance instructions listing routine 
maintenance procedures, possible breakdowns and repairs, and 
troubleshooting guides.  The instructions shall include simplified 
diagrams for the equipment as installed.  Also spare parts data 
for each different item of material and equipment specified, 
including a complete list of parts and supplies, source of supply, 
and a list of high mortality maintenance parts.  Six  complete 
copies of operation instructions outlining the step-by-step 
procedure required for motorized door and shutter operation.  The 
instructions shall include the manufacturer's name, model/serial 
number, service manual, parts list, and brief description of all 
equipment and their basic operating features.

1.4   DELIVERY AND STORAGE

Doors shall be delivered to the jobsite wrapped in a protective covering 
with the brands and names clearly marked thereon.  Doors shall be stored in 
a dry location that is adequately ventilated and free from dust or water, 
and in a manner that permits easy access for inspection and handling.  
Doors shall be handled carefully to prevent damage to the faces, edges, and 
ends.  Damaged items that cannot be restored to like-new condition shall be 
replaced.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1-year period shall be provided.

PART 2   PRODUCTS

2.1   SECTIONAL OVERHEAD DOORS

2.1.1   Door Section Materials

Sectional overhead door sections shall be of the height indicated or the 
manufacturer's standard, but the height of an intermediate section shall 
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not exceed 610 mm (24 inches).  Bottom sections may be varied to suit door 
height but shall not exceed 762 mm (30 inches) in height.  Meeting rails 
shall have interlocking joints to provide weatherproof closure and to 
assure alignment for the full width of the door.

2.1.1.1   Insulated Sandwich Doors

Door sections shall be composite construction of 2 separate steel skins 
(inner and outer) bonded to a foam core, such as expanded/extruded 
polystyrene or CFC-free polyurethane.  Steel skins shall be separated by a 
thermal break (minimal or no metal to metal contact).  Steel shall have a 
minimum wall thickness of 0.25 mm.

2.1.2   Insulated Sections

The panel sections shall supply a minimum R-Value of 7.5 when tested in 
accordance with DASMA 105.  Panels shall be of the type standard with the 
manufacturer.  Sections shall consist of a chlorofluorocarbon free urethane 
or polystyrene core not less than 35 mm thick, completely enclosed within 
metal facings.  Exterior face of sections shall be as specified.  Interior 
face shall have a minimum wall thickness of 0.25 mm steel.

2.1.3   Tracks

Tracks shall be the manufacturer's standard 76 mm track, formed of 
galvanized steel not lighter than  2.7 mm (12 gauge) for 76 mm  track.  
Vertical tracks shall be attached to continuous steel angles not lighter 
than 3.1 mm, installed on the walls, and shall be inclined through the use 
of adjustable brackets to provide a weathertight closure.  Horizontal track 
shall be reinforced with galvanized-steel angles and shall be supported 
from overhead structural members and cross braced as required to provide a 
rigid installation.

2.1.4   Hardware

Heavy duty hinges, brackets, rollers, locking devices, and other hardware 
required for a complete installation shall be provided.  Roller brackets 
and hinges shall be of minimum 1.9 mm galvanized steel, and shall be 
securely attached to stiles with sheet metal screws or through bolts or 
with sheet metal screws into minimum 1.6 mm stiles.  Double hinges shall be 
provided at ends of panels for doors more than 4800 mm wide.  Rollers shall 
be provided with a minimum of 10 ball bearings.  Doors shall be reinforced 
at roller-hinge connections.

2.1.5   Counterbalancing

Doors shall be counterbalanced by means of helical-wound torsion springs 
mounted on a steel shaft.  Springs shall be oil-tempered springwire 
conforming to ASTM A 229/A 229M.  Springs shall be adjustable, and shall be 
connected to doors with cable having a safety factor of at least 5 to 1.

2.1.6   Weatherstripping

Exterior doors shall be provided with weatherproof joints between sections. 
Head and jambs shall be provided with rubber or vinyl bulb or leaf type 
weatherstripping, or with nylon-brush type weatherstripping.  Bottom of 
door shall be provided with a compressible neoprene, rubber, or vinyl 
weather seal.  Weatherstripping shall be adjustable.  On electric power 
operated doors, the bottom seal shall be a combination weather seal and 
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sensing edge.

2.1.7   Vision Lites

Vision lites shall be manufacturer's standard design and size as shown.  
The openings shall be glazed with 3 mm thick acrylic with rubber gaskets or 
thermoplastic frame.  Provide two rows of vision lites for each door as 
shown on the drawings.

2.1.8   Operation

Doors shall be operated by means of electric power with auxiliary chain 
hoist.  Equipment shall be designed and manufactured for usage in 
non-hazardous areas.

2.1.8.1   Electric Power With Auxiliary Chain-Hoist Operation

Electric power operators shall be heavy-duty industrial type.  The unit 
shall operate the door through the operational cycle life specified.  The 
electric power operator shall be complete with electric motor, auxiliary 
operation, necessary means of reduction, magnetic brake, brackets, push 
button controls, limit switches, magnetic reversing starter, and other 
accessories necessary to operate components specified in other paragraphs 
of this section.  Jackshaft type operators shall be used on vertical lift 
and high lift tracks.  The operator shall be designed so that the motor may 
be removed without disturbing the limit-switch settings and without 
affecting the emergency chain operator.  Doors shall be provided with  
auxiliary  chain type operator for immediate emergency manual operation of 
the door in case of electrical failure.  The emergency manual operating 
mechanism shall be arranged so that it may be operated from the floor 
without affecting the timing of the limit switches.  A mechanical device 
shall be included that will disconnect the motor from the drive operating 
mechanism when the auxiliary operator is used.  Operation shall be by means 
of galvanized endless chain operating over a sprocket and extending to 
within 900 mm of the floor.  Operating force shall not exceed 155 N (35 
pounds) for hand chain and hand crank.  Where control voltages differ from 
motor voltage, a control voltage transformer shall be provided in and as 
part of the electric power operator system.  Control voltage shall not 
exceed 120 volts.

a.  Motors:  Drive motors shall conform to NEMA MG 1, shall be 
high-starting torque, reversible type, and shall be of sufficient 
wattage and torque output to move the door in either direction 
from any position at a speed range of 0.15 to 0.20 m per second (6 
to 8 inches per second) without exceeding the rated capacity.  
Motors shall be suitable for operation on 480 volts, 60  hertz, 3- 
phase current and shall be suitable for across-the-line starting.  
Motors shall be designed to operate at full capacity over a supply 
voltage variation of plus or minus 10 percent of the motor voltage 
rating.  Motors shall be provided with overload protection.

b.  Controls:  Control equipment shall conform to NEMA ICS 2.  
Enclosures shall conform to NEMA ICS 6, Type 12 (industrial use),  
and shall be in accordance with NFPA 70.  Exterior control 
stations shall be weatherproof key-operated type with 
corrosion-resistant cast-metal cover.  Each control station shall 
be of the 3-position button type, marked "OPEN," "CLOSE," and 
"STOP." The "OPEN" and "STOP" controls shall be of the momentary 
contact type with seal-in contact.  The "CLOSE" control shall be 
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of the momentary contact type.  When the door is in motion and the 
"STOP" control is pressed, the door shall stop instantly and 
remain in the stop position; from the stop position, the door 
shall be operable in either direction by the "OPEN" or "CLOSE" 
controls.  Controls shall be of the full-guarded type to prevent 
accidental operation.  Readily adjustable limit switches shall be 
provided to automatically stop the doors at their fully open and 
closed positions. 

c.  Sensing Edge Device:  The bottom edge of electric power operated 
doors shall have a sensing edge that will immediately reverse  the 
door movement upon contact with an obstruction and cause the door 
to return to its full open position.  The sensing edge shall not 
substitute for a limit switch.  Exterior doors shall be provided 
with a combination compressible weather seal and sensing edge.  
The sensing edge shall be an electrical type for non-hazardous 
areas with components connected in series to assure the edge is 
operable before the door will open.

d.  Electrical Work:  Conduit and wiring necessary for proper 
operation shall be provided under Section 16415 ELECTRICAL WORK, 
INTERIOR.  Flexible connections between doors and fixed supports 
shall be made with extra flexible Type SJO cable, except in 
hazardous locations where wiring shall conform to NFPA 70, as 
appropriate.  The cable shall have a spring-loaded automatic take 
up reel or a coil cord equivalent device.

2.1.9   Locking

Locking for motor operated doors shall consist of self-locking gearing with 
chain lock for emergency hand chain.

2.1.10   Finish

2.1.10.1   Factory Coated Steel

Steel surfaces shall be hot-dip galvanized G60 in accordance with ASTM A 
653/A 653M, and shall be treated for paint adhesion and shall receive a 
baked on prime coat and a baked on finish coat.  The paint system shall 
withstand a minimum of 1500 hours salt spray test in accordance with ASTM B 
117 without blistering, bubbling, or rust.

2.1.11   Custom Color

Custom color shall be as shown on the Drawings.

PART 3   EXECUTION

3.1   INSTALLATION

Doors shall be installed in accordance with approved detail drawings and 
manufacturer's instructions.  Anchors and inserts for guides, brackets, 
motors, hardware, controls, and other accessories shall be accurately 
located.  Upon completion, doors shall be free from warp, twist, or 
distortion.  Doors shall be lubricated, properly adjusted, and demonstrated 
to operate freely.  Sealants shall be in accordance with Section 07900 
JOINT SEALING.

    -- End of Section --
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SECTION 08510

INTERIOR FIXED STEEL WINDOWS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 569/A 569M (1997) Commercial Steel (CS) Sheet and 
Strip, Carbon (0.15 Maximum Percent), 
Hot-Rolled

ASTM A 653/A 653M (1997) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 766 (1986; R 1993) Electrodeposited Coatings 
of Cadmium

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B18.6.3 (1972; R 1991) Machine Screws and Machine 
Screw Nuts

ASME B18.6.4 (1981; R 1997) Thread Forming and Thread 
Cutting Tapping Screws and Metallic Drive 
Screws (Inch Series)

STEEL WINDOW INSTITUTE (SWI)

SWI-01 (1995) The Specifier's Guide to Steel 
Windows

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Steel Windows; G-A.

Drawings indicating elevations of windows, rough-opening dimensions for 
each type and size of windows, full-size sections, thicknesses of metal, 
fastenings, methods of installation and anchorage, connections with other 
work, type of wall construction, size and spacing of anchors, method of 
glazing, mullion details, and window schedules showing locations of each 
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window type.

SD-03 Product Data

Steel Windows.

Manufacturer's descriptive data and catalog cut sheets.

SD-07 Certificates

Steel Windows.

Certificates stating that the steel windows conform to requirements of this 
section.

SD-08 Manufacturer's Instructions

Steel Windows.

Manufacturer's preprinted installation instructions and cleaning 
instructions.

1.3   QUALIFICATION

Window manufacturer shall specialize in designing and manufacturing the 
type of steel windows specified, and shall have a minimum of three years of 
documented successful experience.  Manufacturer shall have the facilities 
capable of meeting contract requirements, single-source responsibility and 
warranty.

1.4   DELIVERY AND STORAGE

Steel windows shall be delivered to project site and stored in accordance 
with manufacturer's recommendations.  Damaged windows shall be replaced 
with new windows.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Sheet Steel

Hot-rolled sheet steel shall conform to ASTM A 569/A 569M, commercial 
quality with a minimum of 0.15 percent carbon.  Cold-rolled sheet steel 
shall conform to ASTM A 653/A 653M.  

2.1.2   Screws and Bolts

Screws and bolts shall conform to ASTM B 766, ASME B18.6.3 and ASME B18.6.4.

2.2   STEEL WINDOW TYPES

Steel windows shall be designed for inside field glazing, and for glass 
types scheduled on drawings and specified in Section 08810 GLASS AND 
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GLAZING.  Units shall be complete with glass and glazing provisions of 
SWI-01.  Glazing material shall be compatible with steel, and shall not 
require painting.

2.2.1   Fixed Windows

Fixed windows shall be made of hot rolled or cold rolled profiles.  If cold 
rolled profiles are used, steel shall be minimum 20 gauge thickness.  
Glazing beads shall be of the snap on or screw on type.

2.3   ACCESSORIES

2.3.1   Fasteners

Fastening devices shall be window manufacturer's standard design made from 
non-magnetic stainless steel, cadmium-plated steel, zinc-plated steel, 
nickel/chrome-plated steel or magnetic stainless steel in compliance with 
SWI-01.  Self-tapping sheet metal screws are not acceptable for material 
thicker than 2 mm. 

2.3.2   Window Anchors

Anchors for installing windows shall be as a minimum, finished steel or 
hot-dip to match the prime window.

2.4   FINISHES

2.4.1   Prime Coat

Steel windows, fins, mullions, cover plates and associated parts shall be 
cleaned, treated and factory primed with manufacturer's standard primer 
coat in a dry film thickness of not less than 0.025 mm.  Primer coat shall 
be free of scratches and other blemishes.  Paint finish shall be in 
accordance with paragraph FIELD PAINTED FINISH.

PART 3   EXECUTION

3.1   INSTALLATION

Steel windows shall be installed in accordance with approved shop drawings 
and manufacturer's approved recommendations.  Steel surfaces in close 
proximity with masonry, concrete, wood, and dissimilar metals other than 
stainless steel, zinc, cadmium, or small areas of white bronze shall be 
protected from direct contact.  The completed window installation shall be 
watertight and shall be in accordance with Section 07900 JOINT SEALING.  
Glazing shall be installed in accordance with requirements of this section 
and Section 08810 GLASS AND GLAZING.  

3.2   ADJUSTMENTS AND CLEANING

3.2.1   Cleaning

Steel window finish and glass shall be cleaned on interior and exterior 
sides in accordance with window manufacturer's recommendations.  Alkaline 
or abrasive agents shall not be used.

3.3   FIELD PAINTED FINISH

Steel windows shall be field painted in accordance with Section 09900 
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PAINTING, GENERAL.  Finish shall be free of scratches and other blemishes.  
Color shall be as shown on the drawings.

    -- End of Section --
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SECTION 08520

FIXED ALUMINUM WINDOWS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1997) Designation System for Aluminum 
Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 101 (1997) Voluntary Specifications for 
Aluminum, Vinyl (PVC) and Wood Windows and 
Glass Doors

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 330 (1997el) Structural Performance of 
Exterior Windows, Curtain Walls, and Doors 
by Uniform Static Air Pressure Difference

ASTM E 331 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

ASTM E 413 (1987; R 1999) Rating Sound Insulation

ASTM E 547 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Cyclic Static Air Pressure Differential

NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (1997) Procedure for Determing 
Fenestration Product U-factors

NFRC 200 (1997) Procedure for Determining 
Fenestration Product Solar Heat Gain 
Coefficients at Normal Incidence

1.2   WINDOW PERFORMANCE
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Aluminum windows shall meet the following performance requirements.  
Testing requirements shall be performed by an independent testing 
laboratory or agency.

1.2.1   Structural Performance

Structural test pressures on window units shall be for positive load 
(inward) and negative load (outward) in accordance with ASTM E 330.  After 
testing, there shall be no glass breakage, permanent damage to fasteners, 
hardware parts, support arms or actuating mechanisms or any other damage 
which could cause window to be inoperable.  There shall be no permanent 
deformation of any main frame in excess of the requirements established by 
AAMA 101 for the window types and classification specified in this section.

1.2.2   Air Infiltration

Air infiltration shall not exceed the amount established by AAMA 101 for 
each window type when tested in accordance with ASTM E 283.

1.2.3   Water Penetration

Water penetration shall not exceed the amount established by AAMA 101 for 
each window type when tested in accordance with ASTM E 547 or ASTM E 331.

1.2.4   Thermal Performance

Thermal transmittance for thermally broken aluminum windows with insulating 

glass shall not exceed a U-factor of 4.3 W/m2K (0.75 Btu/hr-ft2-F)  
determined according to NFRC 100, and a solar heat gain coefficient (SHGC) 

of 2.3 W/m2K  (0.40 Btu/hr-ft2-F) determined according to NFRC 200.   
Window units shall comply with the U.S. Department of Energy, Energy Star 
Window Program for the Northern Climate Zone.

1.2.5   Condensation Index Rating

The condensation index rating shall be 85 as determined using NFRC approved 
software THERM.

1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Aluminum Windows; G-A.

  Drawings indicating elevations of window, rough-opening 
dimensions for each type and size of window, full-size sections, 
thicknesses of metal, fastenings, methods of installation and 
anchorage, connections with other work, type of wall construction, 
size and spacing of anchors, method of glazing,  mullion details, 
weatherstripping details,  and window schedules showing locations 
of each window type.

SD-03 Product Data
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Aluminum Windows; G-A.

  Manufacturer's descriptive data and catalog cut sheets.

Aluminum Windows.

  Manufacturer's preprinted installation instructions and cleaning 
instructions.

SD-04 Samples

Aluminum Windows; G-A1.

  Manufacturer's color samples of the specified finishes.

SD-06 Test Reports

Aluminum Windows.

  Reports for each type of aluminum window attesting that 
identical windows have been tested and meet all performance 
requirements established under paragraph WINDOW PERFORMANCE.

SD-07 Certificates

Aluminum Windows.

  Certificates stating that the aluminum windows are AAMA 
certified conforming to requirements of this section.  Labels or 
markings permanently affixed to the window will be accepted in 
lieu of certificates.  Product ratings determined using NFRC 100 
and NFRC 200 shall be authorized for certification and properly 
labeled by the manufacturer.

1.4   QUALIFICATION

Window manufacturer shall specialize in designing and manufacturing the 
type of aluminum windows specified in this section, and shall have a 
minimum of 5 years of documented successful experience.  Manufacturer shall 
have the facilities capable of meeting contract requirements, single-source 
responsibility and warranty.

1.5   DELIVERY AND STORAGE

Aluminum windows shall be delivered to project site and stored in 
accordance with manufacturer's recommendations.  Damaged windows shall be 
replaced with new windows.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   ALUMINUM WINDOW TYPES

Aluminum windows shall consist of complete units including sash, glass, 
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frame, and weatherstripping.  Windows shall conform to AAMA 101.  Windows 
shall be thermal break type double-glazed.  Thermal barrier shall be 
neoprene, rigid vinyl, or polyurethane and shall be resistant to weather.  
Window members shall be heli-arc welded or angle-reinforced and 
mechanically joined and sealed.  Exposed welded joints shall be dressed and 
finished.  Joints shall be permanent and weathertight.  Frames shall be 
constructed to provide a minimum 6 mm thermal break between the exterior 
and interior frame surfaces.  Sash corners shall be internally sealed to 
prevent air and water leaks.  

2.1.1   Fixed Windows

Aluminum fixed  windows shall conform to AAMA 101 F-AW40 type, non-operable 
glazed frame, complete with provisions for reglazing in the field.

2.2   ACCESSORIES

2.2.1   Fasteners

Fastening devices shall be window manufacturer's standard design made from  
stainless steel,  in compliance with AAMA 101.  Self-tapping sheet metal 
screws will not be acceptable for material thicker than 2 mm .

2.2.2   Window Anchors

Anchoring devices for installing windows shall be made of stainless steel 
conforming to AAMA 101.

2.3   GLASS AND GLAZING

Aluminum windows shall be designed for inside glazing, field glazing, and 
for glass types scheduled on drawings and specified in Section 08810 GLASS 
AND GLAZING.  Units shall be complete with glass and glazing provisions to 
meet AAMA 101.  Glazing material shall be compatible with aluminum, and 
shall not require painting.

2.4   FINISH

2.4.1   Anodized Aluminum Finish

Exposed surfaces of aluminum windows shall be finished with anodic coating 
conforming to AA DAF-45:  Architectural Class I, AA-M10-C22-A44, color 
anodic coating, 0.02 mm (0.7 mil) or thicker.  Finish shall be free of 
scratches and other blemishes.

2.4.2   Color

Color shall be as shown on the Drawings.

PART 3   EXECUTION

3.1   INSTALLATION

Aluminum windows shall be installed in accordance with approved shop 
drawings and manufacturer's published instructions.  Aluminum surfaces in 
contact with masonry, concrete, wood and dissimilar metals other than 
stainless steel, zinc, cadmium or small areas of white bronze, shall be 
protected from direct contact using protective materials recommended by 
AAMA 101.  The completed window installation shall be watertight in 
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accordance with Section 07900 JOINT SEALING.  Glass and glazing shall be 
installed in accordance with requirements of this section and Section 08810 
GLASS AND GLAZING.

3.2   ADJUSTMENTS AND CLEANING

3.2.1   Cleaning

Aluminum window finish and glass shall be cleaned on exterior and interior 
sides in accordance with window manufacturer's recommendations.  Alkaline 
or abrasive agents shall not be used.  Precautions shall be taken to avoid 
scratching or marring window finish and glass surfaces.

    -- End of Section --
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SECTION 08700

BUILDERS' HARDWARE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM F 883 (1997) Padlocks

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA L & R Directory (Effective thru Jun 1999) Directory of 
Certified Locks & Latches

BHMA Closer Directory (Effective thru Jul (1999) Directory of 
Certified Door Closers

BHMA Exit Devices Directory (Effective thru Aug 1998) Directory of 
Certified Exit Devices

BHMA A156.1 (1997) Butts and Hinges

BHMA A156.3 (1994) Exit Devices

BHMA A156.4 (1992) Door Controls - Closers

BHMA A156.5 (1992) Auxiliary Locks & Associated 
Products

BHMA A156.6 (1994) Architectural Door Trim

BHMA A156.7 (1997) Template Hinge Dimensions

BHMA A156.8 (1994) Door Controls - Overhead Stops and 
Holders

BHMA A156.13 (1994) Mortise Locks & Latches

BHMA A156.16 (1989) Auxiliary Hardware

BHMA A156.18 (1993) Materials and Finishes

BHMA A156.21 (1996) Thresholds
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DOOR AND HARDWARE INSTITUTE (DHI)

DHI Keying Systems (1989) Keying Systems and Nomenclature

DHI Locations for CSD (1997) Recommended Locations for Builders' 
Hardware for Custom Steel Doors and Frames

DHI Locations for SSD (1990) Recommended Locations for 
Architectural Hardware for Standard Steel 
Doors and Frames

DHI ANSI/DHI A115.1G (1994) Installation Guide for Doors and 
Hardware

DHI ANSI/DHI A115-W (Varies) Wood Door Hardware Standards 
(Incl All5-W1 thru A115-W9)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1999) Fire Doors and Fire Windows

NFPA 101 (1997; Errata 97-1; TIA-97-1) Life Safety 
Code

NFPA 105 (1999) Installation of Smoke-Control Door 
Assemblies

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Exit Devices; G-A1.
Drawings; G-A1.

SD-03 Product Data

Exit Device Accessories; G-A1.

  Manufacturer's descriptive data, technical literature, catalog 
cuts, and installation instructions.  Spare parts data for 
locksets, exit devices and closers, not later than 3 month(s) 
prior to the date of beneficial occupancy.  The data shall include 
a complete list of parts and supplies, with current unit prices 
and source of supply.

Hardware Schedule; G-A1.

  Hardware schedule listing all items to be furnished.  The 
schedule shall include for each item:  the quantities; 
manufacturer's name and catalog numbers; the ANSI number 
specified, sizes; detail information or catalog cuts; finishes; 
door and frame size and materials; location and hardware set 
identification cross-references to drawings; corresponding 
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reference standard type number or function number from 
manufacturer's catalog if not covered by ANSI or BHMA; and list of 
abbreviations and template numbers.

Keying; G-A1.

  Keying schedule developed in accordance with DHI Keying Systems, 
after the keying meeting with the user.

SD-07 Certificates

Hardware and Accessories; G-A1.

  The hardware manufacturer's certificates of compliance stating 
that the supplied material or hardware item meets specified 
requirements.  Each certificate shall be signed by an official 
authorized to certify in behalf of the product manufacturer and 
shall identify quantity and date or dates of shipment or delivery 
to which the certificates apply.  A statement that the proposed 
hardware items appear in BHMA L & R Directory, BHMA Closer 
Directory and BHMA Exit Devices Directory directories of certified 
products may be submitted in lieu of certificates.

1.3   PREDELIVERY CONFERENCE

Upon approval of the Hardware Schedule, the construction Contractor shall 
arrange a conference with the hardware supplier, Contracting Officer and 
the using agency to determine keying system requirements.  Location of the 
key control storage system, set-up and key identification labeling will 
also be determined.

1.4   DELIVERY, STORAGE, AND HANDLING

Hardware shall be delivered to the project site in the manufacturer's 
original packages.  Each article of hardware shall be individually packaged 
in the manufacturer's standard commercial carton or container, and shall be 
properly marked or labeled to be readily identifiable with the approved 
hardware schedule.  Each change key shall be tagged or otherwise identified 
with the door for which its cylinder is intended.  Where double cylinder 
functions are used or where it is not obvious which is the key side of a 
door, appropriate instructions shall be included with the lock and on the 
hardware schedule.  Manufacturer's printed installation instructions, 
fasteners, and special tools shall be included in each package.

1.5   SPECIAL TOOLS

Special tools, such as those supplied by the manufacturer, unique wrenches, 
and dogging keys, shall be provided as required to adjust hardware items.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

1.7   OPERATION AND MAINTENANCE MANUALS

Six complete copies of maintenance instructions listing routine maintenance 
procedures, possible breakdowns and repairs, and troubleshooting guides 
shall be provided.  

SECTION 08700  Page 5



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

PART 2   PRODUCTS

2.1   GENERAL HARDWARE REQUIREMENTS

Hardware shall conform to the requirements specified herein and the 
HARDWARE SETS listing at the end of this section.  Hardware set numbers 
correspond to the set numbers shown on the drawings.

2.2   TEMPLATES

Requirements for hardware to be mounted on metal doors or metal frames 
shall be coordinated between hardware manufacturer and door or frame 
manufacturer by use of templates and other information to establish 
location, reinforcement required, size of holes, and similar details. 
Templates of hinges shall conform to BHMA A156.7.

2.3   HINGES

Hinges shall conform to BHMA A156.1.  Hinges used on metal doors and frames 
shall also conform to BHMA A156.7.  Except as otherwise specified, hinge 
sizes shall conform to the hinge manufacturer's printed recommendations.

2.3.1   Hinges for Reverse Bevel Doors with Locks

Hinges for reverse bevel doors with locks shall have pins that are made 
nonremovable by means such as a set screw in the barrel, or safety stud, 
when the door is in the closed position.

2.3.2   Contractor's Option

Hinges with antifriction bearings may be furnished in lieu of ball bearing 
hinges, except where prohibited for fire doors by the requirements of NFPA 
80.

2.4   LOCKS AND LATCHES

To the maximum extent possible, locksets, latchsets and deadlocks, and all 
components thereof, including cylinders and removable cores, shall be the 
products of a single manufacturer.  Lock fronts for double-acting doors 
shall be rounded.  Strikes for  pairs of wood doors shall be furnished with 
wrought boxes.

2.4.1   Mortise Lock and Latchsets

Mortise lock, latchsets, and strikes shall be series 1000 and shall conform 
to BHMA A156.13, operational Grade 1.  Mortise type locks and latches for 
doors 44 mm thick and over shall have adjustable bevel fronts or otherwise 
conform to the shape of the door.  Mortise locks shall have armored fronts.

2.4.2   Auxiliary Locks and Associated Products

Mortise dead bolts shall conform to BHMA A156.5.  Bolt and latch retraction 
shall be dead bolt style.  Strike boxes shall be furnished with dead bolt  
strikes for Grade 1.  

2.4.3   Lock Cylinders (Mortise, Rim and Bored)

Lock cylinders shall comply with BHMA A156.5.  Lock cylinder shall have not 
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less than seven pins.  Cylinders shall have key removable type cores.  A  
master keying system shall be provided. Construction interchangeable cores 
shall be provided. Disassembly of knob or lockset shall not be required to 
remove core from lockset. All locksets and lockable exit devices shall 
accept same interchangeable cores.  Cylinders shall be stamped with change 
number that corresponds to the change key.

2.4.4   Lock Trim

Lock trim shall be cast, forged, or heavy wrought construction of 
commercial plain design.  In addition to meeting the test requirement of 
BHMA A156.2 or BHMA A156.13, lever handles, roses, and escutcheons shall be 
1.27 mm  thick, if unreinforced.  If reinforced, the outer shell shall be 
0.89 mm thick and the combined thickness shall be 1.78 mm except that knob 
shanks shall be 1.52 mm thick.  Lever handles shall be of plain design with 
ends returned to no more than 10 mm from the door face.

2.5   EXIT DEVICES AND EXIT DEVICE ACCESSORIES

Exit devices and exit device accessories shall conform to BHMA A156.3, 
Grade 1.

2.5.1   Exit Devices and Auxiliary Items

Trim shall be of wrought construction and commercial plain design with 
straight, beveled, or smoothly rounded sides, corners, and edges. 
Adjustable strikes shall be provided for rim type devices. Touch bars shall 
be provided in lieu of conventional crossbars and arms.  Escutcheons shall 
be provided not less than 175 by 55 mm.  Escutcheons shall be cut to suit 
cylinders and operating trim.

2.5.2   Automatic Flush Bolts

Automatic flush bolts shall be Type 25 in accordance with BHMA A156.3, and 
shall be installed at the top and bottom of the inactive leaf of pairs of 
fire rated doors where specified in the hardware sets.  Flush bolts shall 
be mortised in the strike edge of the door.

2.6   KEYING

Locks shall be keyed in sets or subsets as scheduled.   Change keys for 
locks shall be stamped with change number and the inscription "U.S. 
Property - Do Not Duplicate."  Keys shall be supplied as follows:

Locks:                     3 change keys each lock.
Master keyed sets:         6 keys each set.
Grand master keys:         6 total.
Control keys:              6 total.
Construction keys:         6 total.
Blank keys:                20 total.

The keys shall be furnished to the Contracting Officer arranged for key 
control system storage in sets or subsets as scheduled.

2.7   DOOR CLOSING DEVICES

Door closing devices shall conform to BHMA A156.4, Grade 1.  Closing 
devices shall be products of one manufacturer for each type specified.  The 
opening resistance of closing devices shall not exceed 37.8 N applied at 
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the latch stile for exterior doors or exceed 22 N for interior doors.

2.7.1   Surface Type Closers

Surface type closers shall be Grade 1, Series C02000 Standard Cover with 
options PT-4H, Size 1 or 2 through Size 6, PT-4D with back check position 
valve, and PT-4F, delayed action closing.  Except as otherwise specified, 
sizes shall conform to the manufacturer's published recommendations.  
Closers for outswinging exterior doors shall have parallel arms or shall be 
top jamb mounted.  Closers for doors close to a wall shall be of narrow 
projection so as not to strike the wall at the 90-degree open position.

2.8   DOOR CONTROLS - OVERHEAD HOLDERS AND STOPS

Door controls - overhead holders and stops shall conform to BHMA A156.8.

2.9   ARCHITECTURAL DOOR TRIM

Architectural door trim shall conform to BHMA A156.6.

2.9.1   Door Protection Plates

2.9.1.1   Armor Plates

Armor plates shall be Type J101 stainless steel, 900 mm in height, and 50 mm
 less in width than the width of the door for single doors and 25 mm less 
for pairs of doors.  Edges of metal plates shall be beveled.  Where the 
door has a louver panel, the armor plate shall be omitted if top of louver 
frame is more than 500 mm above the bottom of the door.

2.9.1.2   Kick Plates

Kick plates shall be stainless steel.  Width of plates shall be 50 mm less 
than door width for single doors and 25 mm less for pairs of doors.  Height 
shall be 250 mm.  Edges of metal plates shall be beveled.

2.9.2   Push Plates

2.9.2.1   Flat Plates

Flat plates shall be stainless steel.  Edges of metal plates shall be 
beveled.

2.9.3   Door Pulls and Push/Pull Units

2.9.3.1   Door Pulls

Door pulls shall be Category J400 stainless steel of plain modern design.  
Pulls for hollow metal or wood doors shall be Type J405 thru-bolted to Type 
J301 flat push plates.

2.9.4   Push and Pull Bars

Push and pull bars shall be Category J500, stainless steel.  Edges of 
mounting plates shall be beveled.

2.10   AUXILIARY HARDWARE

Auxiliary hardware, consisting of door holders and door stops, shall 
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conform to BHMA A156.16.  Lever extension flush bolts shall be Type L14081. 
Dust-proof strikes shall be Type L04011 for doors that are not fire rated.  
Dust-proof strikes shall be Type L04021 for fire rated doors.  

2.11   MISCELLANEOUS

2.11.1   Automatic Door Bottoms

Automatic door bottoms shall be mortised type with aluminum housing cover, 
anodized clear finish.  Door bottom shall have a wool, felt, rubber, vinyl, 
or neoprene seal and shall be actuated by the opening and closing of the 
door.  The door bottom shall exclude light when the door is in the closed 
position and shall inhibit the flow of air through the unit.

2.11.2   Metal Thresholds

Thresholds shall conform to BHMA A156.21.  Thresholds for exterior doors 
shall be extruded aluminum of the type indicated and shall provide proper 
clearance and an effective seal with specified weather stripping.  Where 
required, thresholds shall be modified to receive projecting bolts of flush 
bolts. Thresholds for doors accessible to the handicapped shall be beveled 
with slopes not exceeding 1:2 and with heights not exceeding 13 mm.  Air 
leakage rate of weatherstripping shall not exceed 0.775 liters per second 
per lineal meter of crack when tested in accordance with ASTM E 283 at 
standard test conditions.

2.11.3   Rain Drips

Extruded aluminum, not less than 1.78 mm thick, bronze anodized.  Door sill 
rain drips shall be 38 mm to 44 mm high by 16 mm projection.  Overhead rain 
drips shall be approximately 38 mm high by 63 mm projection and shall 
extend 50 mm on either side of the door opening width.

2.11.4   Aluminum Housed Type Weatherseals

Weatherseals of the type indicated shall consist of extruded aluminum 
retainers not less than 1.78 mm wall thickness with vinyl, neoprene, 
silicone rubber, polyurethane or vinyl brush inserts.  Aluminum shall be 
bronze anodized.  Weatherseal material shall be of an industrial/commercial 
grade.  Seals shall remain functional through all weather and temperature 
conditions.  Air leakage rate of weatherstripping shall not exceed 0.775 
liters per second per lineal meter of crack when tested in accordance with 
ASTM E 283 at standard test conditions.

2.11.5   Gasketing

Gasketing shall be a compression type seal, silicon based, self-adhesive 
product for use on steel door frames with wood or steel doors for 1-hour 
B-label. Color shall be bronze.  Air leakage rate of weatherstripping shall 
not exceed 0.775 liters per second per lineal meter of crack when tested in 
accordance with ASTM E 283 at standard test conditions.

2.11.6   Key Control Storage System

Key control storage system shall conform to BHMA A156.5, Type E8331, 
capacity 50, and shall be properly labeled for key identification.  Set up, 
identification labeling and location of the key control storage shall be as 
directed at the Predelivery Conference.
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2.11.7   Door Stops

Wall stops shall conform to BHMA A156.16.

2.12   FASTENINGS

Fastenings of proper type, size, quantity, and finish shall be supplied 
with each article of hardware.  Machine screws and expansion shields shall 
be used for attaching hardware to concrete or masonry.  Fastenings exposed 
to the weather in the finished work shall be of brass, bronze, or stainless 
steel.  Sex bolts, through bolts, or machine screws and grommet nuts, where 
used on reverse-bevel exterior doors equipped with half-surface or 
full-surface hinges, shall employ one-way screws or other approved 
tamperproof screws.  Screws for the jamb leaf of half-mortise and 
full-surface hinges attached to structural steel frames shall be one-way or 
other approved tamperproof type.

2.13   FINISHES

Unless otherwise specified, finishes shall conform to those identified in 
BHMA A156.18.  Where painting of primed surfaces is required, painting is 
specified in Section 09900 PAINTING, GENERAL.

2.14   HARDWARE FOR FIRE DOORS

Hardware for fire doors shall conform to the requirements of NFPA 80 and 
NFPA 101.

PART 3   EXECUTION

3.1   APPLICATION

Hardware shall be located in accordance with DHI Locations for CSD and DHI 
Locations for SSD, except that deadlocks shall be mounted 1220 mm above 
finish floor.  When approved, slight variations in locations or dimensions 
will be permitted.  Application shall be in accordance with DHI ANSI/DHI 
A115.1G or DHI ANSI/DHI A115-W.  Door control devices for exterior doors 
such as closers and holders, shall be attached to doors with thru bolts and 
nuts or sex bolts.  Alternate fastening methods may be approved by the 
Contracting Officer when manufacturers' documentation is submitted to 
verify that the fastening devices and door reinforcements are adequate to 
resist wind induced stresses.  

3.1.1   Hardware for Fire Doors and Smoke-Control Door Assemblies

Hardware for fire doors shall be installed in accordance with the 
requirements of NFPA 80.  Exit devices installed on fire doors shall have a 
visible label bearing the marking "Fire Exit Hardware".  Other hardware 
installed on fire doors, such as locksets, closers, and hinges shall have a 
visible label or stamp indicating that the hardware items have been 
approved by an approved testing agency for installation on fire-rated 
doors.  Hardware for smoke-control door assemblies shall be installed in 
accordance with NFPA 105.

3.1.2   Door-Closing Devices

Door-closing devices shall be installed and adjusted in accordance with the 
templates and printed instructions supplied by the manufacturer of the 
devices.  Insofar as practicable, doors opening to or from halls and 
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corridors shall have the closer mounted on the room side of the door.

3.1.3   Key Control Storage Systems

Key control storage system shall be installed where directed.

3.1.4   Kick Plates and Mop Plates

Kick plates shall be installed on the push side of single-acting doors.

3.1.5   Auxiliary Hardware

Lever extension flush bolts shall be installed at the top and bottom of the 
inactive leaf of pairs of doors.  The bottom bolt shall operate into a 
dust-proof floor strike or threshold.

3.1.6   Thresholds

Thresholds shall be secured with a minimum of three fasteners per single 
door width and six fasteners per double door width with a maximum spacing 
of 300 mm.  Exterior thresholds shall be installed in a bed of sealant with 
expansion anchors and stainless steel screws.  Minimum screw size shall be 
No. 10 length, dependent on job conditions, with a minimum of 19 mm thread 
engagement into the floor or anchoring device used.

3.1.7   Rain Drips

Door sill rain drips shall align with the bottom edge of the door.  
Overhead rain drips shall align with bottom edge of door frame rabbet. 
Drips shall be set in sealant and fastened with stainless steel screws.

3.1.8   Weatherseals

Weatherseals shall be located as indicated, snug to door face and fastened 
in place with color matched metal screws after door and frames have been 
finish painted.  Screw spacing shall be as recommended by manufacturer.

3.1.9   Gasketing

Gasketing shall be installed at the inside edge of the hinge and head and 
latch sides of door frame.  Frames shall be toleranced for a 3 mm  
clearance between door and frame.  Frames shall be treated with tape primer 
prior to installation.
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3.2   HARDWARE SETS

HW-1    Pairs of Doors 108A, 121B and 123AA

3 pr.   Hinges, A5111 x 630
1 ea.   Mortise Lockset, F07 - Grade 1 x 630
1 pr.   Lever Extension Flush Bolts, L54081 x 630
1 ea.   Dust Proof Strike, L54021 x 630
2 ea.   Closers, C02021 x PT-4C x Spring Cushioned Stop Arm x 689
2 ea.   Kick Plates, J102 x 630
1 set   Weather Seals at head and jambs
1 ea.   Astragal, R3E615 x 628
1 ea.   Threshold with Applied Stop, J32123 x 127 mm wide x 12 mm high
2 ea.   Door Sill Rain Drips x 711
1 ea.   Overhead Rail Drip x 711

HW-2    Door 109A

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F07 - Grade 1 x 630
1 ea.   Closer, C02021 x PT-4C X Spring Cushioned Stop Arm x 689
1 ea.   Kick Plate, J102 x 630
1 ea.   Weather Seals at head and jambs
1 ea.   Threshold with Applied Stop, J32123 x 127 mm wide x 12 mm high
1 ea.   Door Sill Rain Drip x 711
1 ea.   Overhead Rain Drip x 711

HW-3    Pairs of Doors 110A

3 pr.   Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 pr.   Lever Extension Flush Bolts, L54081 x 630
1 ea.   Dust Proof Strikes, L54021 x 630
2 ea.   Closers, C02021 x PT-4C x Spring Cushioned Stop Arm x 689
2 ea.   Kick Plates, J102 x 630
1 set   Weather Seals at head and jambs
1 ea.   Astragal, R3E615 x 628
1 ea.   Threshold with Applied Stop, J32123 x 127 mm wide x 12 mm high
2 ea.   Door Sill Rain Drips x 711
1 ea.   Overhead Rail Drip x 711

HW-4    Doors 101FB, 101FD, 102CA, 103C, 107EA, 114EB, 116E, 124E, 124F,
        127E and 127CC

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 ea.   Closer, C02021 x PT-4C X Spring Cushioned Stop Arm x 689
1 ea.   Armor Plate, J101 x 630
1 ea.   Weather Seals at head and jambs
1 ea.   Threshold with Applied Stop, J32123 x 127 mm wide x 12 mm high
1 ea.   Door Sill Rain Drip x 711
1 ea.   Overhead Rain Drip x 711

HW-5    Doors 105B, 119B and 124CB

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 ea.   Closer, C02021 x PT-4C X Spring Cushioned Stop Arm x 689
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1 ea.   Kick Plate, J102 x 630
1 ea.   Weather Seals at head and jambs
1 ea.   Threshold with Applied Stop, J32123 x 127 mm wide x 12 mm high
1 ea.   Door Sill Rain Drip x 711
1 ea.   Overhead Rain Drip x 711

HW-6    Door 117GA

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 ea.   Closer, C02021 x PT-4C x 689
1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
        expansion shield
1 ea.   Kick Plate, J102 x 630
1 ea.   Weather Seals at head and jambs
1 ea.   Threshold with Applied Stop, J32123 x 127 mm wide x 12 mm high
1 ea.   Door Sill Rain Drip x 711
1 ea.   Overhead Rain Drip x 711

HW-7    Doors 128A, 129C, 132A, 133B, 136A, 136C, 137B, 113B (Bid Option
        2), and 126B (Bid Option 3)

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Exit Device, Type 1 x Narrow Style Push Pad Type, Function 08 x
        Lever Handle - Grade 1 x 630
1 ea.   Closer, C02021 x PT-4C X Spring Cushioned Stop Arm x 689
1 ea.   Kick Plate, J102 x 630
1 ea.   Weather Seals at head and jambs
1 ea.   Threshold with Applied Stop, J32123 x 127 mm wide x 12 mm high
1 ea.   Door Sill Rain Drip x 711
1 ea.   Overhead Rain Drip x 711

HW-8    Doors 131A and 135A

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Exit Device, Type 1 x Narrow Style Push Pad Type, Function 08 x
        Lever Handle - Grade 1 x 630
1 ea.   Closer, C02021 x PT-4C x 689
1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
        expansion shield
1 ea.   Kick Plate, J102 x 630
1 ea.   Weather Seals at head and jambs
1 ea.   Threshold with Applied Stop, J32123 x 127 mm wide x 12 mm high
1 ea.   Door Sill Rain Drip x 711
1 ea.   Overhead Rain Drip x 711

HW-9    Doors 101A, 114A and 117A

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 ea.   Closer, C02021 x 689
1 ea.   Kick Plate, J102 x 630
1 ea.   Wall Stop, L52251 x 64 mm x 630 with lag bolt and expansion shield

HW-10   Doors 103A and 124A

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 ea.   Closer, C02021 x 689
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1 ea.   Armor Plate, J101 x 630
1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
        expansion shield

HW-11   Doors 102A, 107FC and 124C

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 ea.   Closer, C02011 x 689
1 ea.   Armor Plate, J101 x 630
1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
        expansion shield

HW-12   Doors 105A, 107CA, 115A, 119A, 122A and 127EA

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 ea.   Closer, C02011 x 689
1 ea.   Kick Plate, J102 x 630
1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt

HW-13   Doors 103D, 116B, 120A, 127B, 127CA, 127F

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 ea.   Closer, C02011 x 689
1 ea.   Concealed Overhead Stop, C51541 x 630
1 ea.   Armor Plate, J101 x 630

HW-14   Door 113A (Bid Option 2) and 126A (Bid Option 3)

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Exit Device, Type 1 x Narrow Style Push Pad Type, Function 08 x
        Lever Handle - Grade 1 x 630
1 ea.   Closer, C02021 x 689
1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
        expansion sheild
1 ea.   Kick Plate, J102 x 630

HW-15   Fire Rated Doors 121A and 123A

1 1/2 pr. Hinges, A5111 x 630
1 ea.   Mortise Lockset, F05 - Grade 1 x 630
1 ea.   Closer, C02011 x 689
1 ea.   Kick Plate, J102 x 630
1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt
1 set   Smoke seals at head and jambs, ROE154 x black or bronze

HW-16   Pair of Fire Rated Doors 101HA

3 pr.   Hinges, A5111 x 630
1 ea.   Mortise Lockset, F07 - Grade 1 x 630
1 pr.   Automatic Flush Bolts, Type 25 x 630
1 ea.   Dust Proof Strike, L54021 x 630
2 ea.   Closers, C02021 x PT-4G x 689
2 ea.   Armor Plates, J101 x 630
2 ea.   Split Astragals, R3E735 X 628
1 set   Smoke seals at head and jambs, R0E154 x black or bronze
2 ea.   Door Bottom Sweeps, R3Y434 x 628

SECTION 08700  Page 14



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

  HW-17   Pairs of Doors 112A and 125A

  3 pr.   Hinges, A5111 x 630
  1 ea.   Mortise Lockset, F07 - Grade 1 x 630
  1 pr.   Automatic Flush Bolts, Type 25 x 630
  1 ea.   Dust Proof Strikes, L54021 x 630
  2 ea.   Closers, C02021 x PT-4C x 689
  2 ea.   Kick Plates, J102 x 630

  HW-18   Door 102GA

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Lockset, F02 - Grade 1 x 630
  1 ea.   Closer, C02011 x 689
  1 ea.   Concealed Overhead Stop, C51541 x 630
  1 ea.   Kick Plate, J102 x 630

  HW-19   Doors 101AA, 101BA, 101CA, 101DA, 101EA, 107A, 107AA, 107BA, 107DA,
          114AA, 114BA, 114CA, 115AA, 115BA, 115DA, 115EA, 115FA, 117AA,
          117BA, 117DA, 122AA, 122BA, 122DA, 127DA, 127FA and 127GA

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Lockset, F04 - Grade 1 x 630
  1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
          expansion shield
  1 ea.   Kick Plate, J102 x 630

  HW-20   Door 101B

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Latchset, F01 - Grade 1 x 630
  1 ea.   Closer, C02011 x 689
  1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt
  1 ea.   Kick Plate, J102 x 630
  1 set   Sound seals at head and jambs, R0E155 x black or bronze
  1 ea.   Automatic Door Bottom

  HW-21   Doors 102AA, 102BA, 103FA, 103GA, 103HA, 114FA, 124G and 127BA

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Lockset, F04 - Grade 1 x 630
  1 ea.   Closer, C02011 x 689
  1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
          expansion shield
  1 ea.   Kick Plate, J102 x 630
  1 set   Sound seals at head and jambs, R0E155 x black or bronze
  1 ea.   Automatic Door Bottom

  HW-22   Pairs of Doors 101GA, 103CA, 114DA, 116C, 117FA, 122CA, 127AA

  3 pr.   Hinges, A5111 x 630
  1 ea.   Mortise Lockset, F04 - Grade 1 x 630
  1 pr.   Automatic Flush Bolts, Type 25 x 630
  1 ea.   Dust Proof Strike, L54021 x 630
  2 ea.   Closers, C02011 x 689
  2 ea.   Concealed Overhead Holder/Stops, C51511 x 630
  2 ea.   Armor Plates, J101 x 630
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  HW-23   Doors 102EA and 102FA

  1 ea.   Mortise Cylinder - Grade 1 x 630
  1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt

  HW-24   Doors 103AA, 103BA, 103DA and 103EA

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Lockset, F04 - Grade 1 x 630
  1 ea.   Closer, C02011 x 689
  1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
          expansion shield
  1 ea.   Armor Plate, J101 x 630

  HW-25   Door 107CB 

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Latchset, F01 - Grade 1 x 630
  1 ea.   Closer, C02021 x Sping Cushioned Stop Arm x 689
  1 ea.   Kick Plate, J102 x 630
  1 set   Sound seals at head and jambs, R0E155 x black or bronze
  1 ea.   Automatic Door Bottom

  HW-26   Doors 114B and 117B

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Latchset, F01 - Grade 1 x 630
  1 ea.   Closer, C02021 x 689
  1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
          expansion sheild
  1 ea.   Kick Plate, J102 x 630
  1 set   Sound seals at head and jambs, R0E155 x black or bronze
  1 ea.   Automatic Door Bottom

  HW-27   Doors 114GA, 117CA, and 124EA

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Latchset, F01 - Grade 1 x 630
  1 ea.   Closer, C02011 x 689
  1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
          expansion shield
  1 ea.   Kick Plate, J102 x 630

  HW-28   Doors 124CA and 124CC

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Latchset, F01 - Grade 1 x 630
  1 ea.   Closer, C02011 x 689
  1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt
  1 ea.   Kick Plate, J102 x 630
  1 set   Sound seals at head and jambs, R0E155 x black or bronze
  1 ea.   Automatic Door Bottom

  HW-29   Doors 129A, 130A, 133C, 134A, and 136B

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Push Bar, J501 x 25 mm diameter x 630
  1 ea.   Pull, J402 (offset) x 25 mm diameter x 630
  1 ea.   Closer, C02011 x 689
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  1 ea.   Kick Plate, J102 x 630
  1 ea.   Concealed Overhead Stop, C51541 x 630

  HW-30   Door 124DA

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Lockset, F07 - Grade 1 x 630
  1 ea.   Closer, C02011 x 689
  1 ea.   Kick Plate, J102 x 630
  1 ea.   Concealed Overhead Stop, C51541 x 630

  HW-31   Door 136AA

  1 1/2 pr. Hinges, A5111 x 630
  1 ea.   Mortise Lockset, F07 - Grade 1 x 630
  1 ea.   Closer, C02011 x 689
  1 ea.   Kick Plate, J102 x 630
  1 ea.   Wall Stop, L52251 x 64 mm diameter x 630 with lag bolt and
          expansion sheild

  HW-32   Pairs of Doors 201A and 202A

  3 pr.   Hinges, A5111 x 630
  1 ea.   Deadbolt E56061 x 630
  1 pr.   Lever Extension Flush Bolts, L54081 x 630
  1 ea.   Dust Prrof Strike, L54021 x 630
  2 ea.   Concealed Overhead Stops, C51541 x 630
  2 ea.   Split Astragals, R3E735 x 628
  1 set   Smoke seals at head and jambs, R0E154 x black or bronze
  2 ea.   Door Bottom Sweeps, R3Y434 x 628

  HW-33   Overhead Sectional Doors 101FA, 101FC, 102B, 102DA, 103B, 103EB,
          103EC, 107FA, 107FB, 114EA, 116A, 116D, 117EA, 120B, 124D, 127A,
          127C, 127D, 127CB,

  1 ea.   Cylinder x 630

  HW-34   Overhead Coiling Doors 124B, 129B, 133A and 137A

  1 ea.   Cylinder x 630

3.3   KEYING SCHEDULE

Hardware representative shall be required to meet with facility users 
and/or Contracting Officer to establish and produce a keying schedule.

    -- End of Section --
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SECTION 08810

GLASS AND GLAZING
05/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984; R 1994) Safety Performance 
Specifications and Methods of Test for 
Safety Glazing Materials Used in Buildings 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 864 (1999) Dense Elastomeric Compression Seal 
Gaskets, Setting Blocks, and Spacers

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 1036 (1991; R 1997) Flat Glass

ASTM C 1172 (1996el) Laminated Architectural Flat Glass

ASTM D 395 (1998) Rubber Property - Compression Set

ASTM E 773 (1997) Accelerated Weathering of Sealed 
Insulating Glass Units

ASTM E 774 (1997) Classification of the Durability of 
Sealed Insulating Glass Units

ASTM E 1300 (1998) Determining the Minimum Thickness 
and Type of Glass Required to Resist a 
Specified Load 

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (1997) Glazing Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1999) Fire Doors and Fire Windows

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
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submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Installation.

  Drawings showing complete details of the proposed setting 
methods, mullion details, edge blocking, size of openings, frame 
details, materials, and types and thickness of glass.

SD-03 Product Data

Insulating Glass.
Glazing Accessories.

  Manufacturer's descriptive product data, handling and storage 
recommendations, installation instructions, and cleaning 
instructions.

SD-04 Samples

Insulating Glass; G-A1.

Two 203 x 254 mm samples of each type of glazing.

SD-07 Certificates

Insulating Glass.

  Certificates stating that the glass meets the specified 
requirements.  Labels or manufacturers marking affixed to the 
glass will be accepted in lieu of certificates.

1.3   SYSTEM DESCRIPTION

Glazing systems shall be fabricated and installed watertight and airtight 
to withstand thermal movement and wind loading without glass breakage, 
gasket failure, deterioration of glazing accessories, and defects in the 
work.  Glazed panels shall comply with the safety standards, as indicated 
in accordance with ANSI Z97.1.  Glazed panels shall comply with indicated 
wind/snow loading in accordance with ASTM E 1300. 

1.4   DELIVERY, STORAGE AND HANDLING

Glazing compounds shall be delivered to the site in the manufacturer's 
unopened containers.  Glass shall be stored indoors in a safe, well 
ventilated dry location in accordance with manufacturer's instructions, and 
shall not be unpacked until needed for installation.  Glass shall not be 
stored on site over 1 month.

1.5   PROJECT/SITE CONDITIONS

Glazing work shall not be started until outdoor temperature is above 5 
degrees C and rising, unless procedures recommended by glass manufacturer 
and approved by Contracting Officer are made to warm the glass and rabbet 
surfaces.  Ventilation shall be provided to prevent condensation of 
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moisture on glazing work during installation.  Glazing work shall not be 
performed during damp or raining weather.

1.6   WARRANTY

1.6.1   Insulating Glass

Manufacturer shall warrant the insulating glass to be free of fogging or 
film formation on the internal glass surfaces caused by failure of the 
hermetic seal for a period of 10 years from Date of Substantial Completion. 
 Warranty shall be signed by manufacturer.

PART 2   PRODUCTS

2.1   INSULATING GLASS

Insulating glass shall be Class A preassembled units of dual-seal 
construction consisting of lites of glass separated by an aluminum, steel, 
or stainless steel, spacer and dehydrated space conforming to ASTM E 773 
and ASTM E 774.  Spacer shall be roll-formed, with bent or tightly welded 
or keyed and sealed joints to completely seal the spacer periphery and 
eliminate moisture and hydrocarbon vapor transmission into airspace through 
the corners.  Primary seal shall be compressed polyisobutylene and the 
secondary seal shall be a specially formulated silicone.  Glass types shall 
be as follows:

2.1.1   Low-E Insulating Glass

Exterior glass panes for Low-E insulating units shall be Type I annealed 
flat glass, Class 2-tinted with anti-reflective low-emissivity coating on 
No. 3 surface (outside surface of interior pane), Quality q3 - glazing 
select, conforming to ASTM C 1036.  Glass performance shall be equal to 
(design basis) PPG Sungate 500 (3) Bronze.  Glazing shall be 6 mm laminated 
clear glass inside pane and 6 mm annealed glass tinted outside pane with 13 
mm airspace, K-value winter night-time of 1.99, shading coefficient of 
0.52, visible light transmittance of 44%.

2.2   LAMINATED GLAZINGS

2.2.1   Laminated Glass

All interior glazing in this facility shall be laminated, with the 
exception of mirrors.  Laminated glass shall consist of two layers of Type 
I transparent float glass, Class 1-clear Quality q3 - glazing select, 
conforming to ASTM C 1036.  Glass shall be bonded together with 0.38 mm 
thick PVB interlayer under pressure, or alternatives such as resin 
laminates, conforming to requirements of 16 CFR 1201 and ASTM C 1172.  
Color shall be clear.

2.3   GLAZING ACCESSORIES

2.3.1   Preformed Tape

Preformed tape shall be elastomeric rubber extruded into a ribbon of a 
width and thickness suitable for specific application.  Tape shall be of 
type which will remain resilient, have excellent adhesion, and be 
chemically compatible to glass, metal, or wood.

2.3.2   Sealant
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Sealant shall be elastomeric conforming to ASTM C 920, Type S or M, Grade 
NS, Class 12.5, Use G, of type chemically compatible with setting blocks, 
preformed sealing tape and sealants used in manufacturing insulating glass. 
 Color of sealant shall be black.

2.3.3   Glazing Gaskets

Glazing gaskets shall be extruded with continuous integral locking 
projection designed to engage into metal glass holding members to provide a 
watertight seal during dynamic loading, building movements and thermal 
movements.  Glazing gaskets for a single glazed opening shall be continuous 
one-piece units with factory-fabricated injection-molded corners free of 
flashing and burrs.  Glazing gaskets shall be in lengths or units 
recommended by manufacturer to ensure against pull-back at corners.  
Glazing gasket profiles shall be as indicated on drawings.

2.3.3.1   Fixed Glazing Gaskets

Fixed glazing gaskets shall be closed-cell (sponge) smooth extruded 
compression gaskets of cured elastomeric virgin neoprene compounds 
conforming to ASTM C 509, Type 2, Option 1.

2.3.3.2   Wedge Glazing Gaskets

Wedge glazing gaskets shall be high-quality extrusions of cured elastomeric 
virgin neoprene compounds, ozone resistant, conforming to ASTM C 864, 
Option 1, Shore A durometer between 65 and 75.

2.3.3.3   Aluminum Framing Glazing Gaskets

Glazing gaskets for aluminum framing shall be permanent, elastic, 
non-shrinking, non-migrating, watertight and weathertight.

2.3.4   Setting and Edge Blocking

Neoprene setting blocks shall be dense extruded type conforming to ASTM D 
395, Method B, Shore A durometer between 70 and 90.  Edge blocking shall be 
Shore A durometer of 50 (+ or - 5).  Silicone setting blocks shall be 
required when blocks are in contact with silicone sealant.  Profiles, 
lengths and locations shall be as required and recommended in writing by 
glass manufacturer.

PART 3   EXECUTION

3.1   PREPARATION

Openings and framing systems scheduled to receive glass shall be examined 
for compliance with approved shop drawings, GANA Glazing Manual and glass 
manufacturer's recommendations including size, squareness, offsets at 
corners, presence and function of weep system, face and edge clearance 
requirements and effective sealing between joints of glass-framing members. 
Detrimental materials shall be removed from glazing rabbet and glass 
surfaces and wiped dry with solvent.  Glazing surfaces shall be dry and 
free of frost.

3.2   INSTALLATION

Glass and glazing work shall be performed in accordance with approved shop 
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drawings, GANA Glazing Manual, glass manufacturer's instructions and 
warranty requirements.  Glass shall be installed with factory labels intact 
and removed only when instructed.   Fire/safety rated glass shall be 
installed in accordance with NFPA 80.  Edges and corners shall not be 
ground, nipped or cut after leaving factory.  Springing, forcing or 
twisting of units during installation will not be permitted.

3.3   CLEANING

Upon completion of project, outside surfaces of glass shall be washed clean 
and the inside surfaces of glass shall be washed and polished in accordance 
with glass manufacturer's recommendations.

3.4   PROTECTION

Glass work shall be protected immediately after installation.  Glazed 
openings shall be identified with suitable warning tapes, cloth or paper 
flags, attached with non-staining adhesives.  Reflective glass shall be 
protected with a protective material to eliminate any contamination of the 
reflective coating.  Protective material shall be placed far enough away 
from the coated glass to allow air to circulate to reduce heat buildup and 
moisture accumulation on the glass.  Glass units which are broken, chipped, 
cracked, abraded, or otherwise damaged during construction activities shall 
be removed and replaced with new units.

3.5   GLAZING SCHEDULE

Location                                   Glass Type
    
Exterior:

      Windows Throughout                   Low-E tinted insulating unit, 25
      (Except as Below)                    mm overall thickness, laminated
                                           glass inside pane and annealed
                                           glass outside pane with
                                           low-emissivity coating on outside
                                           surface of interior pane.

      Restrooms                            Low-E tinted insulating unit, 25
                                           mm overall thickness, laminated
                                           glass inside pane and annealed
                                           glass outside pane with
                                           low-emissivity coating on outside
                                           surface of interior pane.
                                           Translucent effect for inside 
pane
                                           only.

Interior:

      Office Windows                       Clear laminated pane, 6 mm
                                           overall thickness

      Door Glazing                         Clear laminated pane, 6 mm
                                           overall thickness

        -- End of Section --
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SECTION 09250

GYPSUM WALLBOARD

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 580/A 580M (1998) Stainless Steel Wire

ASTM A 853 (1993; R 1998) Steel Wire, Carbon, for 
General Use

ASTM C 36/C 36M (1999) Gypsum Wallboard

ASTM C 475 (1994) Joint Compound and Joint Tape for 
Finishing Gypsum Board

ASTM C 514 (1996) Nails for the Application of Gypsum 
Board

ASTM C 557 (1999) Adhesive for Fastening Gypsum 
Wallboard to Wood Framing

ASTM C 630/C 630M (1996a) Water-Resistant Gypsum Backing 
Board

ASTM C 645 (2000) Nonstructural Steel Framing Members

ASTM C 754 (1999a) Installation of Steel Framing 
Members to Receive Screw-Attached Gypsum 
Panel Products

ASTM C 840 (1999) Application and Finishing of Gypsum 
Board

ASTM C 955 (1998) Load-Bearing (Transverse and Axial) 
Steel Studs, Runners (Tracks), and Bracing 
or Bridging for Screw Application of 
Gypsum Panel Products and Metal Plaster 
Bases

ASTM C 1002 (1998) Steel Drill Screws for the 
Application of Gypsum Panel Products or 
Metal Plaster Bases

ASTM C 1047 (1999) Accessories for Gypsum Wallboard 
and Gypsum Veneer Base
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GYPSUM ASSOCIATION (GA)

GA 214 (1996) Recommended Levels of Gypsum Board 
Finish

GA 216 (1996) Application and Finishing of Gypsum 
Board

GA 600 (1997) Fire Resistance Design Manual

UNDERWRITERS LABORATORIES (UL)

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol.)

1.2   SYSTEM DESCRIPTION

1.2.1   Fire-Rated Construction

Joints of fire-rated gypsum board enclosures shall be closed and sealed in 
accordance with UL test requirements or GA requirements, and as required to 
meet pressurization requirements.  Penetrations through rated partitions 
and ceilings shall be sealed tight in accordance with tested systems.  Fire 
ratings shall be as indicated.

1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Steel Framing.
Control Joints.
Fire-Resistant Assemblies.

  Drawings and installation details for ceiling framing, furring, 
special wall framing, and framed openings in walls and ceilings.

SD-07 Certificates

Gypsum Wallboard.

Steel Framing.
Fire-Rated Gypsum Board.
Cementitious Backer Units.

  Certificates stating that the steel framing and gypsum wallboard 
meet the specified requirements.

1.4   QUALIFICATIONS

Manufacturer shall specialize in manufacturing the types of material 
specified and shall have a minimum of 5 years of documented successful 
experience.  Installer shall specialize in the type of gypsum board work 
required and shall have a minimum of 3 years of documented successful 
experience.

SECTION 09250  Page 4



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

1.5   DELIVERY, STORAGE AND HANDLING

Materials shall be delivered in original containers bearing the name of 
manufacturer, contents, and brand name.  Materials shall be stored off the 
ground in a weathertight structure for protection.  Gypsum boards shall be 
stacked flat, off floor and supported to prevent sagging and warpage.  
Adhesives and joint materials shall be stored in accordance with 
manufacturer's printed instructions.  Damaged or deteriorated materials 
shall be removed from jobsite.

1.6   ENVIRONMENTAL CONDITIONS

Environmental conditions for application and finishing of gypsum board 
shall be in accordance with ASTM C 840.  During the application of gypsum 
board without adhesive, a room temperature of not less than 4 degrees C 
shall be maintained.  During the application of gypsum board with adhesive, 
a room temperature of not less than 10 degrees C shall be maintained for 48 
hours prior to application and continuously afterwards until completely 
dry.  Building spaces shall be ventilated to remove water not required for 
drying joint treatment materials.  Drafts shall be avoided during dry hot 
weather to prevent materials from drying too rapidly.

PART 2   MATERIALS

2.1   NON-LOADBEARING STUD WALLS

2.1.1   Studs

Studs for non-loadbearing walls shall conform to ASTM C 645.  Studs shall 
be C-shaped, roll formed steel with minimum uncoated design thickness of 
.912 mm (20 gage) made from G40 hot-dip galvanized coated sheet.

2.1.2   Runner Tracks

Floor and ceiling runner tracks shall conform to ASTM C 645.  Tracks shall 
be prefabricated, U-shaped with minimum 25 mm flanges, unpunched web, 
thickness to match studs, made from G40 hot-dip galvanized coated sheet.

2.2   LOADBEARING STUD WALLS

2.2.1   Studs

Studs for loadbearing walls shall conform to ASTM C 955.  Studs shall be 
C-shaped roll formed steel made from minimum G60 hot-dip galvanized coated 
sheet.  Stud sizes and base metal design thickness shall be as shown.

2.2.2   Runner Tracks

Floor and ceiling runner tracks shall conform to ASTM C 955.  Runners shall 
be prefabricated, U-shaped with minimum 19 mm flanges, unpunched web, 
thickness to match studs, made from G60 hot-dip galvanized coated sheet.

2.2.3   Bridging

Bridging for loadbearing walls shall conform to ASTM C 955.  Bridging shall 
be minimum 19 x 19 mm cold-rolled steel channel with weld attachment clips 
at each stud or V-bar type weld or screw attached to each stud flange.  
Bridging shall be adequate to provide lateral support for the stud.
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2.3   SUSPENDED CEILING FRAMING

Suspended ceiling framing system shall have the capability to support the 
finished ceiling, light fixtures, air diffusers, and accessories, as shown. 
 The suspension system shall have a maximum deflection of L/240.  Carrying 
channels shall be formed from minimum 1.40 mm thick cold-rolled steel, 38 x 
19 mm.  Furring members shall be formed from cold-rolled steel, 22 x 65 mm. 
 Carrying channels and furring members shall be made from hot-dip 
galvanized coated sheet.

2.4   GYPSUM BOARD

Gypsum board shall have square-cut ends, tapered or beveled edges and shall 
be maximum possible length.  Gypsum board thickness shall be as shown.

2.4.1   Fire-Rated Gypsum Board Throughout

Fire-rated gypsum board shall conform to ASTM C 36/C 36M, and shall be Type 
X or Type C as required, 1200 mm  wide.  Regardless of the wall rating, all 
gypsum board used in this project shall be fire-rated.

2.4.2   Moisture-Resistant Gypsum Board

Moisture-resistant gypsum board shall conform to ASTM C 630/C 630M, Type X, 
with moisture-resistant paper faces, paintable surfaces, and shall be 1200 
mm width and maximum permissible length.

2.5   TRIM, MOLDINGS, AND ACCESSORIES

2.5.1   Taping and Embedding Compound

Taping and embedding compound shall conform to ASTM C 475.  Compound shall 
be specifically formulated and manufactured for use in embedding tape at 
gypsum wallboard joints and fastener heads, and shall be compatible with 
tape and substrate.

2.5.2   Finishing or Topping Compound

Finishing or topping compound shall conform to ASTM C 475.  Compound shall 
be specifically formulated and manufactured for use as a finishing compound 
for gypsum board.

2.5.3   All-Purpose Compound

All-purpose compound shall be specifically formulated and manufactured to 
use as a taping and finishing compound, and shall be compatible with tape 
and substrate.

2.5.4   Joint Tape

Joint tape shall conform to ASTM C 475 and shall be as recommended by 
gypsum board manufacturer.

2.5.5   Trim, Control Joints, Beads, Stops and Nosings

Items used to protect edges, corners, and to provide architectural features 
shall be in accordance with ASTM C 1047.

2.6   FASTENINGS AND ADHESIVES
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2.6.1   Nails

Nails shall conform to ASTM C 514.  Nails shall be hard-drawn low or 
medium-low carbon steel, suitable for intended use.  

2.6.2   Screws

Screws shall conform to ASTM C 1002.  Screws shall be self-drilling and 
self-tapping steel, Type G for gypsum board to gypsum board.

2.6.3   Hangers

Suspended ceiling runner channel hangers shall be soft, annealed steel wire 
not less than No. 8 SWG, conforming to ASTM A 853 or flat iron or steel 
straps, at least 2 x 22 mm size, coated with zinc, cadmium, or 
rust-inhibiting paint.

2.6.4   Wire and Clip Type Fastenings

Tie wire, clips, rings, and other fastenings shall be corrosion-resisting 
steel conforming to ASTM A 580/A 580M, composition 302, 304, or 316, 
Condition A, or nickel-copper alloy conforming to ASTM B 164, annealed 
condition except that walls, partitions, and other vertical surfaces not 
incorporated in ceiling construction may be erected with soft, annealed 
steel conforming to ASTM A 853.

2.6.4.1   Tie Wire

Tie wire for constructing partitions and vertical furring, for securing 
metal lath to supports, and for lacing shall be not less than No. 18 SWG.  
Tie wire for other applications shall be not less than No. 16 SWG.

2.6.4.2   Clips

Clips used in lieu of tie wire for securing the furring channels to the 
runner channels in ceiling construction shall be made from strip not less 
than 3 mm thick or shall be hairpin clip, formed of wire not less than 0.4 
mm nominal diameter.  Other clips and rings or fastenings of similar 
materials shall be equivalent in holding power to that provided by tie wire 
for the specific application.

PART 3   EXECUTION

3.1   INTERIOR WALL FRAMING

Steel framing and furring members shall be installed in accordance with 
ASTM C 754.  Members shall be in alignment with spacings not to exceed the 
maximum spacings indicated on drawings.  Runners shall be aligned 
accurately at the floor and ceiling and securely anchored.

3.1.1   Wall Openings

The framing system shall provide for the installation and anchorage of the 
required subframes or finish frames for wall openings at doors, 
pass-through openings, and access panels.  Partitions abutting continuous 
suspended ceilings shall be strengthened for rigidity at rough openings of 
more than 750 mm wide.  Studs at openings shall be 0.84 mm (0.0329 in)  
minimum bare metal thickness and spot grouted at jamb anchor inserts.  
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Double studs shall be fastened together with screws and secured to floor 
and overhead runners.  Two studs shall be used for framing all doors.

3.1.2   Wall Control Joints

Control joints for expansion and contraction in the walls shall be 
constructed with double studs installed 13 mm apart in interior walls or 
wall furrings where indicated on drawings.  Control joint spacing shall not 
exceed 9 m.  Ceiling-height door frames may be used as vertical control 
joints.  Door frames of less than ceiling height may be used as control 
joints only if standard control joints extend to ceiling from both corners 
of top of door frame.  Control joints between studs shall be filled with 
firesafing insulation in fire rated partitions.

3.1.3   Blocking

Blocking shall be provided as necessary for mounted equipment.  Blocking 
shall be metal or wood and shall be cut to fit between framing members.  
Blocking shall be regidly anchored to the framing members.  Under no 
circumstances will accessories or other wall mounted equipment be anchored 
directly to gypsum wallboard.

3.2   SUSPENDED CEILING FRAMING

Suspended ceiling system framing shall be installed in accordance with ASTM 
C 754.

3.2.1   Hangers

Hangers shall be spaced not more than 1200 mm along runner channels and 900 
mm in the other direction or 1050 mm in both directions unless otherwise 
indicated.  Locations of hanger wires shall be coordinated with other work. 
 Hangers at ends of runner channels shall be located not more than 150 mm 
from wall.  Hanger wire shall be looped around bottom chord of open-web 
steel joists, or secured to structural elements with suitable fasteners.  
Sags or twists which develop in the suspended system shall be adjusted.  
Damaged or faulty parts shall be replaced.

3.2.2   Main Runners

Main runner channels shall be installed in accordance with ASTM C 754.  
Hanger wires shall be double strand saddle-tied to runner channels and the 
ends of hanger wire shall be twisted three times around itself.  Main 
runners shall be located to within 150 mm of the paralleling wall to 
support the ends of cross furring.  Main runners shall not come in contact 
with abutting masonry or concrete walls.  Where main runners are spliced, 
ends shall be overlapped 300 mm with flanges of channels interlocked, and 
shall be securely tied at each end of splice with wire looped twice around 
the channels.

3.2.3   Furring Channels

Furring channels shall be spaced in accordance with ASTM C 754.  Furring 
channels shall be secured to the runner channels and to structural supports 
at each crossing with tie wire, hairpin clips, or equivalent fastenings.  
Furring channels shall be located within 50 mm of parallel walls and beams, 
and shall be cut 13 mm short of abutting walls.

3.2.4   Ceiling Openings
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Support members shall be provided as required at ceiling openings for 
access panels, recessed light fixtures, and air supply or exhaust.  Support 
members shall be not less than 38 mm  main runner channels and vertically 
installed suspension wires or straps shall be located to provide at least 
the minimum support specified herein for furring and wallboard attachment.  
Intermediate structural members not a part of the structural system, shall 
be provided for attachment or suspension of support members.

3.2.5   Light Fixtures and Air Diffusers

Light fixtures and air diffusers shall be supported directly from suspended 
ceiling runners.  Wires shall be provided at appropriate locations to carry 
the weight of recessed or surface mounted light fixtures and air diffusers.

3.2.6   Control Joints

Ceiling control joints for expansion and contraction shall be located per 
industry standards and as specified below.  A control joint or intermediate 
blocking shall be installed where ceiling framing members change direction.

3.2.6.1   Interior Ceilings With Perimeter Relief

Control joints shall be installed so that linear dimensions between control 
joints shall not exceed 15 m in either direction nor more than 230 square 
meters. 

3.2.6.2   Interior Ceilings Without Perimeter Relief

Control joints shall be installed so that linear dimensions between control 
joints shall not exceed 9 m in either direction nor more than 84 square 
meters. 

3.3   APPLICATION OF GYPSUM BOARD

Gypsum board shall be installed in accordance with ASTM C 840, AG 214 and 
GA 216 and as specified.  Paragraph 17.3.1 GENERAL of ASTM C 840 which 
permits usage of water resistant gypsum board as a base for adhesive 
application of ceramic or plastic tile on ceilings, does not apply.  Edges 
and ends of gypsum boards shall be cut to obtain neat fitting joints.  End 
joints of adjoining boards shall be staggered, and shall be staggered on 
opposite sides of wall.  Boards shall be applied with moderate contact 
without forcing in place.  Holes for pipes, fixtures or other small 
openings shall be cut with a tool which will provide a neat fit.  Screws 
shall be driven so that the heads are slightly below the plane of paper 
face.  Fracturing the paper face or damaging the core shall be avoided.  
Trim shall be installed at external and internal angles formed by the 
intersecting gypsum board surfaces with other surfaces.  Corner beads shall 
be installed to vertical and horizontal corners in accordance with 
manufacturer's published instructions.  Boards of maximum practical length 
shall be used so that an absolute minimum number of end joints occur.  
Gypsum board partitions in rooms with ceiling heights less than 3 m shall 
have full height boards installed vertically with no end joints in the 
gypsum installation.

3.4   TRIM, MOLDINGS, AND ACCESSORIES INSTALLATION

Trim, moldings and accessories shall be installed in accordance with GA 216.

SECTION 09250  Page 9



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

3.5   GYPSUM BOARD FINISH

Gypsum board shall be finished in accordance with ASTM C 840, GA 214 and GA 
216.  Areas above suspended acoustical and gypsum board ceilings shall be 
finished to Level 1 in accordance with GA 214.  Walls and ceilings without 
critical lighting to receive flat paints or light textures shall be 
finished to Level 4 in accordance with GA 214.  Unless otherwise specified, 
all gypsum board walls, partitions and ceilings shall be finished to Level 4
 in accordance with GA 214.

3.6   FIRE-RESISTANT ASSEMBLIES

Gypsum wallboard construction for fire-rated assemblies shall be in 
accordance with UL Fire Resist Dir, or GA 600 for the design number 
indicated on drawings.

3.7   PATCHING

Surface defects and damage shall be corrected as required to leave gypsum 
board smooth, uniform in appearance, and ready to receive finish as 
specified.

        -- End of Section --
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SECTION 09510

ACOUSTICAL CEILINGS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 636 (1996) Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and 
Lay-In Panels 

ASTM E 580 (1996) Application of Ceiling Suspension 
Systems for Acoustical Tile and Lay In 
Panels in Areas Requiring Seismic Restraint

ASTM E 1264 (1990) Standard Classification for 
Acoustical Ceiling Products

ASTM E 1414 (1991a) Standard Test for Airborne Sound 
Attenuation Between Rooms Sharing a Common 
Ceiling Plenum

COE TECHNICAL INSTRUCTIONS (TI)

TI 809-04 (1998) Seismic Design for Buildings

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Approved Detail Drawings; G-A1.

  Drawings showing suspension system, method of anchoring and 
fastening, details, and reflected ceiling plan.

SD-03 Product Data

Acoustical Ceiling Systems.

  Manufacturer's descriptive data, catalog cuts, and installation 
instructions.  Submittals which do not provide adequate data for 
the product evaluation will be rejected.
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SD-04 Samples

Acoustical Units; G-A1. 

  Two samples of each type of acoustical unit and each type of 
suspension grid tee section showing texture, finish, and color.

SD-06 Test Reports

Ceiling Attenuation Class and Test.

  Reports by an independent testing laboratory attesting that 
acoustical ceiling systems meet specified  sound transmission 
requirements. 

SD-07 Certificates

Acoustical Units.

  Certificate attesting that the mineral based acoustical units 
furnished for the project contains recycled material and showing 
an estimated percent of such material.

1.3   GENERAL REQUIREMENTS

Acoustical treatment shall consist of sound controlling units mechanically 
mounted on a ceiling suspension system.  The unit size, texture, finish, 
and color shall be as specified.  The Contractor has the option to 
substitute inch-pound (I-P) Recessed Light Fixtures (RLF) for metric RLF.  
If the Contractor opts to furnish I-P RLF, other ceiling elements like 
acoustical ceiling tiles, air diffusers, air registers and grills, shall 
also be I-P products.  The Contractor shall coordinate the whole ceiling 
system with other details, like the location of access panels and ceiling 
penetrations, etc., shown on the drawings.  If I-P products are used, the 
Contractor shall be responsible for all associated labor and materials and 
for the final assembly and performance of the specified work and products.  
The location and extent of acoustical treatment shall be as shown on the 
approved detail drawings.  

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original 
unopened containers with brand name and type clearly marked.  Materials 
shall be carefully handled and stored in dry, watertight enclosures. 
Immediately before installation, acoustical units shall be stored for not 
less than 24 hours at the same temperature and relative humidity as the 
space where they will be installed in order to assure proper temperature 
and moisture acclimation.

1.5   ENVIRONMENTAL REQUIREMENTS

A uniform temperature of not less than 16 degrees C  nor more than 29 
degrees C  and a relative humidity of not more than 70 percent shall be 
maintained before, during, and after installation of acoustical units.

1.6   SCHEDULING

Interior finish work such as plastering, concrete and terrazzo work shall 
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be complete and dry before installation.  Mechanical, electrical, and other 
work above the ceiling line shall be completed and heating, ventilating, 
and air conditioning systems shall be installed and operating in order to 
maintain temperature and humidity requirements.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.  Standard performance guarantee 
or warranty shall contain an agreement to repair or replace acoustical 
panels that fail within the warranty period.  Failures include, but are not 
limited to, sagging and warping of panels; rusting and manufacturers 
defects of grid system.

1.8   EXTRA MATERIALS

Spare tiles of each color shall be furnished at the rate of 5 tiles for 
each 1000 tiles installed.  Tiles shall be from the same lot as those 
installed.

PART 2   PRODUCTS

2.1   ACOUSTICAL UNITS

Acoustical units shall conform to ASTM E 1264, Class A, and the following 
requirements:

2.1.1   Units for Exposed-Grid System 

Type:  III (mineral fiber with painted finish).  Type III acoustical units 
shall have a minimum recycled material content of 18 percent.

Minimum NRC:  0.65 when tested on mounting No. E-400

Pattern:  J.

Nominal size:  610 by 610 mm. 

Edge detail:  Angled tegular.

Finish:  Factory-applied standard finish.

Minimum LR coefficient:  0.73.

Minimum CAC:  35.

2.2   SUSPENSION SYSTEM

Suspension system shall be standardexposed-grid  standard width flange , 
and shall conform to ASTM C 635 for intermediate-duty systems.  Surfaces 
exposed to view shall be aluminum or steel with a factory-applied white  
baked-enamel finish.  Wall molding shall have a flange of not less than 23 
mm .  Mitered corners shall be provided.  Suspended ceiling framing system 
shall have the capability to support the finished ceiling, light fixtures, 
air diffusers, and accessories, as shown.  The suspension system shall have 
a maximum deflection of 1/360 of span length.  Seismic details shall 
conform to the guidance in TI 809-04 and ASTM E 580 .

2.3   HANGERS
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Hangers shall be galvanized steel wire.  Hangers and attachment shall 
support a minimum 1330 N  ultimate vertical load without failure of 
supporting material or attachment.

2.4   FINISHES

Acoustical units and suspension system members shall have manufacturer's 
standard textures, patterns and finishes as specified.  Ceiling suspension 
system components shall be treated to inhibit corrosion.

2.5   COLORS AND PATTERNS

Colors and patterns for acoustical units and suspension system components 
shall be as indicated on the drawings.

2.6   CEILING ATTENUATION CLASS AND TEST

Ceiling attenuation class (CAC) range of acoustical units, when required, 
shall be determined in accordance with ASTM E 1414.  Test ceiling shall be 
continuous at the partition and shall be assembled in the suspension system 
in the same manner that the ceiling will be installed on the project.  
System shall be tested with all acoustical units installed.

PART 3   EXECUTION

3.1   INSTALLATION

Acoustical work shall be provided complete with necessary fastenings, 
clips, and other accessories required for a complete installation. 
Mechanical fastenings shall not be exposed in the finished work.  Hangers 
shall be laid out for each individual room or space.  Hangers shall be 
placed to support framing around beams, ducts, columns, grilles, and other 
penetrations through ceilings.  Main runners and carrying channels shall be 
kept clear of abutting walls and partitions.  At least two main runners 
shall be provided for each ceiling span.  Wherever required to bypass an 
object with the hanger wires, a subsuspension system shall be installed, so 
that all hanger wires will be plumb.

3.1.1   Suspension System

Suspension system shall be installed in accordance with ASTM C 636 and as 
specified herein.  There shall be no hanger wires or other loads suspended 
from underside of steel decking.

3.1.1.1   Plumb Hangers

Hangers shall be plumb and shall not press against insulation covering 
ducts and pipes.

3.1.1.2   Splayed Hangers

Where hangers must be splayed (sloped or slanted) around obstructions, the 
resulting horizontal force shall be offset by bracing, countersplaying, or 
other acceptable means.

3.1.2   Wall Molding

Wall molding shall be provided where ceilings abut vertical surfaces.  Wall 
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molding shall be secured not more than 75 mm  from ends of each length and 
not more than 400 mm  on centers between end fastenings.  Wall molding 
springs shall be provided at each acoustical unit in semi-exposed or 
concealed systems.

3.1.3   Acoustical Units

Acoustical units shall be installed in accordance with the approved 
installation instructions of the manufacturer.  Edges of acoustical units 
shall be in close contact with metal supports, with each other, and in true 
alignment.  Acoustical units shall be arranged so that units less than 
one-half width are minimized.  Units in exposed-grid system shall be held 
in place with manufacturer's standard hold-down clips, if units weigh less 
than 5 kg per square m  or if required for fire resistance rating.

3.2   CLEANING

Following installation, dirty or discolored surfaces of acoustical units 
shall be cleaned and left free from defects.  Units that are damaged or 
improperly installed shall be removed and new units provided as directed.

        -- End of Section --
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SECTION 09650

RESILIENT FLOORING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 4078 (1992; R 1996) Water Emulsion Floor Polish

ASTM E 648 (1997) Critical Radiant Flux of 
Floor-Covering Systems Using a Radiant 
Heat Energy Source

ASTM E 662 (1995) Specific Optical Density of Smoke 
Generated by Solid Materials

ASTM F 1066 (1995a) Vinyl Composition Floor Tile
 

1.2   FIRE RESISTANCE REQUIREMENTS

Flooring in corridors and exits shall have a minimum average critical 
radiant flux of 0.45 watts per square centimeter when tested in accordance 
with ASTM E 648.  The smoke density rating shall be less than 450 when 
tested in accordance with ASTM E 662.

1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Resilient Flooring and Accessories.

  Manufacturer's descriptive data and installation instructions 
including cleaning and maintenance instructions.

SD-04 Samples

Flooring; G-A1.

  Three samples of each indicated color and type of flooring and 
base.  Sample size shall be minimum 60 x 100 mm .

SD-06 Test Reports
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Moisture Test.

  Copies of test reports showing that representative product 
samples of the flooring proposed for use have been tested by an 
independent testing laboratory within the past three years or when 
formulation change occurred and conforms to the requirements 
specified.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the building site in original unopened 
containers bearing the manufacturer's name, project identification, and 
handling instructions.  Materials shall be stored in a clean dry area with 
temperature maintained above 21 degrees C for 2 days prior to installation, 
and shall be stacked according to manufacturer's recommendations.  
Materials shall be protected from the direct flow of heat from hot-air 
registers, radiators and other heating fixtures and appliances.

1.5   ENVIRONMENTAL REQUIREMENTS

Areas to receive resilient flooring shall be maintained at a temperature 
above 21 degrees C and below 38 degrees C for 2 days before application, 
during application and 2 days after application.  A minimum temperature of 
13 degrees C shall be maintained thereafter.

1.6   SCHEDULING

Resilient flooring application shall be scheduled after the completion of 
other work which would damage the finished surface of the flooring.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

1.8   EXTRA MATERIALS

Extra flooring material of each color and pattern shall be furnished at the 
rate of5 tiles for each 1000 tiles installed.  Extra materials shall be 
from the same lot as those installed.  Extra base material composed of 6 m 
of each color shall be furnished.

PART 2   PRODUCTS

2.1   VINYL-COMPOSITION TILE TYPE 

Vinyl-composition tile shall conform to ASTM F 1066, Class 2,(through 
pattern tile), Composition 1, asbestos-free, and shall be 305 mm square and 
3.2 mm  thick.  Tile shall have the color and pattern uniformly distributed 
throughout the thickness of the tile.  Flooring in any one continuous area 
shall be from the same lot and shall have the same shade and pattern.

2.2   RESILIENT BASE

Base shall be manufacturers standard rubbercoved style (installed with 
resilient flooring).  Base shall be 100  mm high and a minimum 3 mm thick.  
Job formed corners shall be furnished.
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2.3   TRANSITION STRIP

A rubber transition strip tapered to meet abutting material shall be 
provided.

2.4   ADHESIVE

Adhesive for flooring and wall base shall be as recommended by the flooring 
manufacturer.

2.5   POLISH

Polish shall conform to ASTM D 4078.

2.6   SEALANTS

Sealants shall be in accordance with Section 07900 JOINT SEALING.

2.7   MANUFACTURER'S COLOR AND TEXTURE

Color and texture shall be as indicated on the drawings.

PART 3   EXECUTION

3.1   EXAMINATION/VERIFICATION OF CONDITIONS

The Contractor shall examine and verify that site conditions are in 
agreement with the design package and shall report all conditions that will 
prevent a proper installation.  The Contractor shall not take any 
corrective action without written permission from the Government.

3.2   SURFACE PREPARATION

Flooring shall be in a smooth, true, level plane, except where indicated as 
sloped.  Before any work under this section is begun, all defects such as 
rough or scaling concrete, low spots, high spots, and uneven surfaces shall 
have been corrected, and all damaged portions of concrete slabs shall have 
been repaired as recommended by the flooring manufacturer.  Concrete curing 
compounds, other than the type that does not adversely affect adhesion, 
shall be entirely removed from the slabs.  Paint, varnish, oils, release 
agents, sealers, waxers, and adhesives shall be removed, as recommended by 
the flooring manufacturer.

3.3   MOISTURE TEST

The suitability of the concrete subfloor for receiving the resilient 
flooring with regard to moisture content shall be determined by a moisture 
test as recommended by the flooring manufacturer.

3.4   INSTALLATION OF VINYL-COMPOSITION TILE 

Tile flooring shall be installed with adhesive in accordance with the 
manufacturer's installation instructions.  Tile lines and joints shall be 
kept square, symmetrical, tight, and even.  Edge width shall vary as 
necessary to maintain full-size tiles in the field, but no edge tile shall 
be less than one-half the field tile size, except where irregular shaped 
rooms make it impossible.  Flooring shall be cut to, and fitted around, all 
permanent fixtures, built-in furniture and cabinets, pipes, and outlets.  
Edge tile shall be cut, fitted, and scribed to walls and partitions after 
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field flooring has been applied.

3.5   INSTALLATION OF RESILIENT BASE

Wall base shall be installed with adhesive in accordance with the 
manufacturer's written instructions.  Base joints shall be tight and base 
shall be even with adjacent resilient flooring.  Voids along the top edge 
of base at masonry walls shall be filled with caulk.

3.6   CLEANING

Immediately upon completion of installation of tile in a room or an area, 
flooring and adjacent surfaces shall be cleaned to remove all surplus 
adhesive.  After installation, flooring shall be washed with a cleaning 
solution, rinsed thoroughly with clear cold water, and given two coats of 
polish in accordance with manufacturers written instructions.  After each 
polish coat, floors shall be buffed to an even luster with an electric 
polishing machine.  

3.7   PROTECTION

From the time of laying until acceptance, flooring shall be protected from 
damage as recommended by the flooring manufacturer.  Flooring which becomes 
damaged, loose, broken, or curled shall be removed and replaced.

       -- End of Section --
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SECTION 09660

CONDUCTIVE VINYL FLOORING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

FEDERAL SPECIFICATIONS (FS)

FS SS-T-312 (Rev B; Int Am 1; Notice 1) Tile, Floor: 
Asphalt, Rubber, Vinyl, and Vinyl 
Composition

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 99 (1996; Errata) Health Care Facilities

UNDERWRITERS LABORATORIES (UL)

UL 779 (1995; Rev thru Jan 1997) Electrically 
Conductive Floorings

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Conductive Vinyl Tile Flooring.

  Manufacturer's data composed of catalog cuts, brochures and 
product information.

Manufacturer's Installation Instructions.

  Manufacturer's preprinted material describing product 
installation.  Cleaning and maintenance instructions shall be 
included.

SD-04 Samples

Conductive Vinyl Tile Flooring; G-A1.

  Three samples of each color and type of flooring and base.  
Sample size shall be minimum 75 x 75 mm .
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SD-06 Test Reports

Testing.

  Reports of tests, including analysis and interpretation of test 
results.  Each report shall be properly identified.  The test 
methods used shall be identified and the test results shall be 
recorded.

SD-07 Certificates

Conductive Vinyl Tile.
Adhesive.
Qualification of Applicator.

  Certificate attesting that the tile and adhesive meet the 
requirements specified.  Certificate indicating approval of the 
flooring applicator by the flooring manufacturer.

1.3   QUALIFICATION OF APPLICATOR

Applicator shall be approved by the flooring manufacturer and shall have a 
minimum of 3 years experience in the application of the materials to be 
used.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the building site in original unopened 
containers.  Materials shall be stored in a clean dry area with temperature 
maintained above 21 degrees C for two days prior to installation.

1.5   ENVIRONMENTAL REQUIREMENTS

Areas to receive conductive vinyl flooring shall be maintained at a 
temperature above 21 degrees C for two days before, during, and after 
application.  A minimum temperature of 13 degrees C shall be maintained 
thereafter.

1.6   SCHEDULING

Conductive vinyl flooring work shall be scheduled after any other work 
which would damage the finished surface of the flooring.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

PART 2   PRODUCTS

2.1   CONDUCTIVE VINYL TILE

Conductive vinyl tile shall conform to FS SS-T-312, Type III.  Tile shall 
meet the test requirements of UL 779.  Tile shall be 300 x 300 mm, 3 mm 
thick.  Insert tiles shall be conductive tiles with lettering in 
contrasting color reading "Conductive Floor, Do not Wax."

2.2   ADHESIVE
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Adhesive shall be a conductive adhesive specifically recommended by the 
manufacturer of the flooring.

2.3   ACCESSORIES

Accessories shall be as recommended by the manufacturer of the flooring.

2.4   ELECTRICAL GROUND CONNECTION

Connection between the conductive floor system and the external grounding 
system shall be provided.  Contact with the conductive floor system shall 
be with conductive grounding strip and shall have the greater of the 
following:  a minimum contact area of 5806 square mm (9 square inch) or the 
dimensions recommended by the manufacturer.  The grounding conductor shall 
be as recommended by the manufacturer of the flooring.

2.5   COLOR

Color shall be as indicated on the drawings.

PART 3   EXECUTION

3.1   SURFACE CONDITIONS

Before any work under this section is begun, defects such as rough or 
scaling concrete, low spots, high spots, and uneven surfaces shall have 
been corrected, and damaged portions of concrete slabs shall have been 
repaired.  Floor shall be in a level plane with a maximum variation of 3 mm 
 every 3 m, except where indicated as sloped.  Cracks and irregularities 
shall be patched with a portland cement underlayment with a liquid latex 
binder.

3.2   INSTALLATION OF CONDUCTIVE VINYL TILE

Conductive vinyl tile flooring shall be installed with conductive adhesive 
in accordance with the approved manufacturer's installation instructions.  
Tile lines and joints shall be kept square, symmetrical, tight, and even.  
Tile at the perimeter of the area to be finished shall vary as necessary to 
maintain full-size tiles in the field, but no perimeter tile shall be less 
than one-half the field tile size, except where irregular shaped rooms make 
it impossible.  Tile shall be cut, fitted, and scribed to walls, 
partitions, and projections after field flooring has been applied.  A 
grounding strap shall be installed.

3.3   CLEANING AND PROTECTING

The flooring shall be cleaned in accordance with the manufacturer's 
recommendations.  Flooring shall be protected by a covering of heavy-duty 
building paper before foot traffic is permitted.  Boardwalks shall be 
placed over flooring in areas where subsequent building operations might 
damage the floor.  Tiles that become loose, broken, or curled prior to 
acceptance, or tiles that do not conform to resistance requirements of UL 
779 shall be removed and replaced.

3.4   TESTING

Between 4 and 30 days after flooring installation is completed, and prior 
to its use, the flooring shall be tested in accordance with the test 
methods and electrode construction of NFPA 99.  The resistance average 
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shall be less than 1,000,000 ohms and more than 25,000 ohms.  The 
measurements shall be made between five or more points of contact on the 
floor in each room.  In addition at least one surface to ground measurement 
shall be made for each point pair measured.  In rooms where more than 93 
square meters of conductive tile has been installed a minimum of one 
surface and one surface to ground measurement shall be made for each 19 
square meters of conductive tile and the results averaged.  No individual 
floor to ground measurement shall be less than 10,000 ohms.  Tests shall be 
made by a technician experienced in such work.

        -- End of Section --
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SECTION 09900

PAINTING, GENERAL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH Limit Values (1999) Threshold Limit Values for Chemical 
Substances and Physical Agents and 
Biological Exposure Indices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3273 (1994) Resistance to Growth of Mold on the 
Surface of Interior Coating in an 
Environmental Chamber

ASTM D 3274 (1995) Evaluating Degree of Surface 
Disfigurement of Paint Films by Microbial 
(Fungal or Algal) Growth or Soil and Dirt 
Accumulation

ASTM D 4214 (1998) Evaluating Degree of Chalking of 
Exterior Paint Films

ASTM D 4258 (1999) Surface Cleaning Concrete for 
Coating

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1500 (Rev A; Notice 1) Sealer, Surface (Latex 
Block Filler)

CID A-A-2246 (Rev B) Paint, Latex

CID A-A-2247 (Basic) Paint, Latex (Semigloss, Interior)

CID A-A-2248 (Basic) Paint, Latex, (Flat, Interior)

CID A-A-2542 Sealer, Terrazzo and Concrete Floors, 
Waterbased

CID A-A-2962 (Rev A) Enamel, Alkyd (Metric)

CID A-A-2994 Primer Coating, Interior, for Walls and 
Wood

FEDERAL SPECIFICATIONS (FS)
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FS TT-C-555 (Rev B; Am 1) Coating, Textured (for 
Interior and Exterior Masonry Surfaces)

FS TT-E-2784 (Rev A) Enamel (Acrylic-Emulsion, Exterior 
Gloss and Semigloss) (Metric)

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 5 (1995) Zinc Dust, Zinc Oxide and Phenolic 
Varnish Paint

SSPC Paint 23 (1991) Latex Primer for Steel surfaces

SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw 
Linseed Oil and Alkyd Primer (Without Lead 
and Chromate Pigments)

SSPC SP 1 (1982) Solvent Cleaning

SSPC SP 2 (1995) Hand Tool Cleaning

SSPC SP 3 (1995) Power Tool Cleaning

SSPC SP 6/NACE 3 (1994) Commercial Blast Cleaning

SSPC SP 7/NACE 4 (1994) Brush-Off Blast Cleaning

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Paint.

  The names, quantity represented, and intended use for the 
proprietary brands of materials proposed to be substituted for the 
specified materials. 

Mixing and Thinning.
Application.

  Manufacturer's current printed product description, material 
safety data sheets (MSDS) and technical data sheets for each 
coating system.  Detailed mixing, thinning and application 
instructions, minimum and maximum application temperature, and 
curing and drying times between coats for epoxy, moisture-curing 
polyurethane, and liquid glaze coatings.  Detailed application 
instructions for textured coatings shall be provided.

SD-04 Samples

Paint; G-A.

  While the material is at the site or source of supply, and at a 
time agreeable to the Contractor and the Contracting Officer, a 1 
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liter  sample of each color and batch, except for quantities of 
200 liters  or less, shall be taken by random selection from the 
sealed containers by the Contractor in the presence of a 
representative of the Contracting Officer.  The contents of the 
containers to be sampled shall be thoroughly mixed to ensure that 
the sample is representative.  Samples shall be identified by 
designated name, specification number, manufacturer name and 
address, batch number, project contract number, intended use, and 
quantity involved.

Paint Chip Samples; G-A1.

   The Contractor shall furnish three coated cards for each 
coating proposed for use which shows the actual color, gloss, and 
general appearance of the material.  Each color card shall be 
identified by the manufacturer's number, and intended use.  The 
color card shall be no smaller than 75 x 125 mm.  

SD-06 Test Reports

Paint.

  A statement as to the quantity represented and the intended use, 
plus the following test report for batches in excess of 200 L: 

  a.  A test report showing that the proposed batch to be used 
meets specified requirements:

  b.  A test report showing that a previous batch of the same 
formulation as the batch to be used met specified requirements, 
plus, on the proposed batch to be used, a report of test results 
for properties of weight per liter, viscosity, fineness of grind, 
drying time, color, and gloss.

SD-07 Certificates

Lead.
Mildewcide and Insecticide.
Volatile Organic Compound (VOC) Content.

  Certificate stating that paints for interior use contain no 
mercurial mildewcide or insecticide.  Certificate stating that 
paints proposed for use contain not more than 0.06 percent lead by 
weight of the total nonvolatile.  Certificate stating that paints 
proposed for use meet Federal VOC regulations and those of the of 
the local Air Pollution Control Districts having jurisdiction over 
the geographical area in which the project is located.

1.3   PACKAGING, LABELING, AND STORING

Paints shall be in sealed containers that legibly show the designated name, 
formula or specification number, batch number, color, quantity, date of 
manufacture, manufacturer's formulation number, manufacturer's directions 
including any warnings and special precautions, and name of manufacturer. 
Pigmented paints shall be furnished in containers not larger than 20 liters.
Paints and thinner shall be stored in accordance with the manufacturer's 
written directions and as a minimum stored off the ground, under cover, 
with sufficient ventilation to prevent the buildup of flammable vapors and 
at temperatures between 4 and 35 degrees C. Paints shall be stored on the 
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project site or segregated at the source of supply sufficiently in advance 
of need to allow 30 days for testing.

1.4   APPROVAL OF MATERIALS

When samples are tested, approval of materials will be based on tests of 
the samples; otherwise, materials will be approved based on test reports 
furnished with them.  If materials are approved based on test reports 
furnished, samples will be retained by the Government for testing should 
the materials appear defective during or after application.  In addition to 
any other remedies under the contract the cost of retesting defective 
materials will be at the Contractor's expense.

1.5   ENVIRONMENTAL CONDITIONS

Unless otherwise recommended by the paint manufacturer, the ambient 
temperature shall be between 7 and 35 degrees C when applying coatings 
other than water-thinned epoxy.  Water-thinned coatings shall be applied 
only when ambient temperature is between 10 and 32 degrees C. Epoxy 
coatings shall be applied only within the minimum and maximum temperatures 
recommended by the coating manufacturer.  

1.6   SAFETY AND HEALTH

Work shall comply with applicable Federal, State, and local laws and 
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity 
Hazard Analysis as specified in the CONTRACT CLAUSES.  The Activity Hazard 
Analysis shall include analyses of the potential impact of painting 
operations on painting personnel and on others involved in and adjacent to 
the work zone.

1.6.1   Worker Exposures

Exposure of workers to hazardous chemical substances shall not exceed 
limits established by ACGIH Limit Values, or as required by a more 
stringent applicable regulation.

1.6.2   Toxic Compounds

Toxic products having ineffective physiological warning properties, such as 
no or low odor or irritation levels, shall not be used unless approved by 
the Contracting Officer.

1.6.3   Training

Workers having access to an affected work area shall be informed of the 
contents of the applicable material data safety sheets (MDSS) and shall be 
informed of potential health and safety hazard and protective controls 
associated with materials used on the project.  An affected work area is 
one which may receive mists and odors from the painting operations.  
Workers involved in preparation, painting and clean-up shall be trained in 
the safe handling and application, and the exposure limit, for each 
material which the worker will use in the project.  Personnel having a need 
to use respirators and masks shall be instructed in the use and maintenance 
of such equipment.

1.6.4   Coordination

Work shall be coordinated to minimize exposure of building occupants, other 
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Contractor personnel, and visitors to mists and odors from preparation, 
painting and clean-up operations.

PART 2   PRODUCTS

2.1   PAINT

The term "paint" as used herein includes emulsions, enamels, paints, 
stains, varnishes, sealers, cement-emulsion filler, and other coatings, 
whether used as prime, intermediate, or finish coat.  Paint shall conform 
to the requirements listed  in the painting schedules at the end of this 
section, except when the required amount of a material of a particular 
batch is 200 liters or less, an approved first-line proprietary paint 
material with similar intended formulation, usage and color to that 
specified may be used.  Additional requirements are as follows:

2.1.1   Colors and Tints

Colors shall be as selected from manufacturer's standard colors, as 
indicated.  Manufacturer's standard color is for identification of color 
only.  Tinting of epoxy and urethane paints shall be done by the 
manufacturer.  Stains shall conform in shade to manufacturer's standard 
color.  The color of the undercoats shall vary slightly from the color of 
the next coat.

2.1.2   Mildewcide and Insecticide

Paint specified for all coats applied to fabrics and vapor barrier jackets 
over insulation  shall contain a mildewcide that will not adversely affect 
the color, texture, or durability of the coating.  The mildewcide shall be 
incorporated into the paint by the manufacturer and shall attain a surface 
disfigurement rating of 8 or greater when tested in accordance with ASTM D 
3273 and evaluated in accordance with ASTM D 3274.  Mercurial mildewcide 
shall not be used in interior paint.  Insecticides shall not be used in 
paint.

2.1.3   Lead

Paints containing lead in excess of 0.06 percent by weight of the total 
nonvolatile content (calculated as lead metal) shall not be used.

2.1.4   Chromium

Paints containing zinc chromate or strontium chromate pigments shall not be 
used.

2.1.5   Volatile Organic Compound (VOC) Content

Paints shall comply with applicable federal, state and local laws enacted 
to insure compliance with Federal Clean Air Standards and shall conform to 
the restrictions of the local air pollution control authority.

PART 3   EXECUTION

3.1   PROTECTION OF AREAS NOT TO BE PAINTED

Items not to be painted which are in contact with or adjacent to painted 
surfaces shall be removed or protected prior to surface preparation and 
painting operations.  Items removed prior to painting shall be replaced 
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when painting is completed.  Following completion of painting, workmen 
skilled in the trades involved shall reinstall removed items.  Surfaces 
contaminated by coating materials shall be restored to original condition.

3.2   SURFACE PREPARATION

Surfaces to be painted shall be clean and free of foreign matter before 
application of paint or surface treatments.  Oil and grease shall be 
removed prior to mechanical cleaning.  Cleaning shall be programmed so that 
dust and other contaminants will not fall on wet, newly painted surfaces.  
Exposed ferrous metals such as nail heads on or in contact with surfaces to 
be painted with water-thinned paints, shall be spot-primmed with a suitable 
corrosion-inhibitive primer capable of preventing flash rusting and 
compatible with the coating specified for the adjacent areas.

3.2.1   Masonry Surfaces

Masonry surfaces shall be allowed to dry at least 30 days before painting.  
Surfaces shall be cleaned in accordance with ASTM D 4258.  Glaze, 
efflorescence, laitance, dirt, grease, oil, asphalt, surface deposits of 
free iron and other foreign matter shall be removed prior to painting.  
Surfaces to receive polyurethane or epoxy coatings shall be acid-etched or 
mechanically abraded as specified by the coating manufacturer, rinsed with 
water, allowed to dry, and treated with the manufacturer's recommended 
conditioner prior to application of the first coat.

3.2.2   Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be 
solvent-cleaned or detergent-washed in accordance with SSPC SP 1.  Surfaces 
that contain loose rust, loose mill scale, and other foreign substances 
shall be cleaned mechanically with hand tools according to SSPC SP 2, power 
tools according to SSPC SP 3 or by sandblasting according to SSPC SP 7/NACE 
4.  Shop-coated ferrous surfaces shall be protected from corrosion by 
treating and touching up corroded areas immediately upon detection.

3.2.3   Nonferrous Metallic Surfaces

Galvanized, aluminum and aluminum-alloy, lead, copper, and other nonferrous 
metal surfaces shall be solvent-cleaned or detergent-washed in accordance 
with SSPC SP 1.

3.2.4   Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all loose dirt and dust 
removed by brushing with a soft brush, rubbing with a cloth, or 
vacuum-cleaning prior to application of the first-coat material.  A damp 
cloth or sponge may be used if paint will be water-based.

3.2.5   Mastic-Type Surfaces

Mastic-type surfaces shall be prepared by removing foreign material.

3.2.6   Previously Painted Surfaces

Previously painted surfaces damaged during construction shall be thoroughly 
cleaned of all grease, dirt, dust or other foreign matter.  Blistering, 
cracking, flaking and peeling or other deteriorated coatings shall be 
removed.  Slick surfaces shall be roughened. Damaged areas such as, but not 
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limited to, nail holes, cracks, chips, and spalls shall be repaired with 
suitable material to match adjacent undamaged areas.  Edges of chipped 
paint shall be feather edged and sanded smooth. Rusty metal surfaces shall 
be cleaned as per SSPC requirements.  Solvent, mechanical, or chemical 
cleaning methods shall be used to provide surfaces suitable for painting.  
Chalk shall be removed so that when tested in accordance with ASTM D 4214, 
the chalk resistance rating is no less than 8.  New, proposed coatings 
shall be compatible with existing coatings.  If existing surfaces are 
glossy, the gloss shall be reduced.

3.3   MIXING AND THINNING

When thinning is approved as necessary to suit surface, temperature, 
weather conditions, or application methods, paints may be thinned in 
accordance with the manufacturer's directions.  When thinning is allowed, 
paints shall be thinned immediately prior to application with not more than 
0.125 L of suitable thinner per liter. The use of thinner shall not relieve 
the Contractor from obtaining complete hiding, full film thickness, or 
required gloss.  Thinning shall not cause the paint to exceed  limits on 
volatile organic compounds.  Paints of different manufacturers shall not be 
mixed.

3.3.1   Cement-Emulsion Filler Coat

Cement and aggregate shall be dry-mixed so that uniform distribution and 
intermixing are obtained.  Mixing liquid and one-half of the total amount 
of water shall be premixed and added gradually to the white portland cement 
and aggregate with constant stirring until a thick, smooth material is 
obtained.  Emulsion paint shall then be added to the mixture and stirred 
until uniformity is obtained.  The blend shall have a thick, creamy 
consistency.  The remainder of the water shall be added if necessary to 
obtain a material with adequate application properties.  Blending resin 
emulsion or emulsion paint with any other component shall be done with 
caution; too rapid an agitation will cause air entrapment and foaming.

3.3.2   Two-Component Systems

Two-component systems shall be mixed in accordance with manufacturer's 
instructions.  Any thinning of the first coat to ensure proper penetration 
and sealing shall be as recommended by the manufacturer for each type of 
substrate.

3.4   APPLICATION

Painting practices shall comply with applicable federal, state and local 
laws enacted to insure compliance with Federal Clean Air Standards.  Unless 
otherwise specified or recommended by the paint manufacturer, paint may be 
applied by brush, roller, or spray.  At the time of application, paint 
shall show no signs of deterioration.  Uniform suspension of pigments shall 
be maintained during application.  Each coat of paint shall be applied so 
dry film shall be of uniform thickness and free from runs, drops, ridges, 
waves, pinholes or other voids, laps, brush marks, and variations in color, 
texture, and finish.  Hiding shall be complete.  Rollers for applying 
paints and enamels shall be of a type designed for the coating to be 
applied and the surface to be coated.  Special attention shall be given to 
insure that all edges, corners, crevices, welds, and rivets receive a film 
thickness equal to that of adjacent painted surfaces.  Paints, except 
water-thinned types, shall be applied only to surfaces that are completely 
free of moisture as determined by sight or touch.
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3.4.1   Ventilation

Affected areas shall be ventilated during paint application so that workers 
exposure to chemical substances shall not exceed limits as established by 
ACGIH Limit Values, or as required by a more stringent applicable 
regulation.  Interior work zones having a volume of 280 cubic meters or 
less shall be ventilated at a minimum of 2 air exchanges per hour.  
Ventilation in larger work zones shall be maintained by means of mechanical 
exhaust.  Solvent vapors shall be exhausted outdoors, away from air intakes 
and workers.  Return air inlets in the work zone shall be temporarily 
sealed before start of work until the coatings have dried.

3.4.2   Respirators

Operators and personnel in the vicinity of operating paint sprayers shall 
wear respirators.

3.4.3   First Coat

The first coat on gypsum wallboard and other surfaces shall include 
repeated touching up of suction spots or overall application of primer or 
sealer to produce uniform color and gloss.  Excess sealer shall be wiped 
off after each application.  

3.4.4   Timing

Surfaces that have been cleaned, pretreated, and otherwise prepared for 
painting shall be given a coat of the specified first coat as soon as 
practical after such pretreatment has been completed, but prior to any 
deterioration of the prepared surface.  Sufficient time shall elapse 
between successive coats to permit proper drying.  This period shall be 
modified as necessary to suit weather conditions.  Oil-based or 
oleoresinous solvent-type paints shall be considered dry for recoating when 
the paint feels firm, does not deform or feel sticky under moderate 
pressure of the thumb, and the application of another coat of paint does 
not cause the undercoat to lift or lose adhesion.  Manufacturer's 
instructions for application, curing and drying time between coats of 
two-component systems shall be followed.

3.4.5   Fillers

Masonry surface voids shall be filled; however, surface irregularities need 
not be completely filled.  The dried filler shall be uniform and free of 
pinholes.  Filler shall not be applied over sealants.

3.4.5.1   Cement-Emulsion Filler

Immediately before filler application, surfaces shall be dampened uniformly 
and thoroughly, with no free surface water visible, by several applications 
of potable water with a fog spray, allowing time between the sprayings for 
water to be absorbed.  Cement-emulsion filler shall be scrubbed into the 
surface vigorously with a stiff-bristled brush having tampico or palmyra 
bristles not longer than 63 mm. At least 24 hours shall elapse before 
applying exterior emulsion paint over cement-emulsion filler.  When the 
ambient temperature is over 29 degrees C, cement-emulsion filler surfaces 
shall be dampened lightly with a fog spray of potable water immediately 
prior to application of the subsequent paint coat.
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3.4.5.2   Latex Filler

Latex filler, CID A-A-1500, shall be applied according to the 
manufacturer's instructions.  Surface voids shall be filled and excess 
filler shall be removed from the surface with a rubber squeegee.  The 
filler shall be allowed to dry the length of time specified by the 
manufacturer prior to applying successive coats of paint.

3.4.6   Textured Coating

Application of textured coating, FS TT-C-555, shall be as specified in the 
manufacturer's printed directions.  

3.4.7   Ferrous-Metal Primer

Primer for ferrous-metal shall be applied to ferrous surfaces to receive 
paint other than asphalt varnish prior to deterioration of the prepared 
surface.  The semitransparent film applied to some pipes and tubing at the 
mill is not to be considered a shop coat, but shall be overcoated with the 
specified ferrous-metal primer prior to application of finish coats.

3.5   PIPE COLOR CODE MARKING

Pipes in exposed areas and in accessible pipe spaces shall be provided with 
color band and titles adjacent to all valves, except those provided at 
plumbing fixtures, at not more than 12 meter spacing on straight pipe runs, 
adjacent to change in direction, and on both sides where pipes pass through 
walls or floors.  Color code marking shall be of the color listed in TABLE 
I and the size listed in TABLE II.  The arrows shall be installed adjacent 
to each band to indicate the direction of flow in the pipe.  The legends 
shall be printed in upper-case black letters as listed in TABLE I.  Letter 
sizes shall be as listed in TABLE II.  Marking shall be painted or applied 
using colored, pressure-sensitive adhesive markers of standard manufacture. 
 Paint shall be as specified for insulated and uninsulated piping.

TABLE I.  COLOR CODES FOR MARKING PIPE

                                                  Letters and
             Material                   Band       Arrow*     Legend

    Cold water (potable)                Green      White      POTABLE WATER
    Fire protection water               Red        White      FIRE PR. WATER
    Fire Sprinkler Water                Red        White      FIRE SPR. WATER
    Hot water (domestic)                Green      White      H.W.
    Hot water recirculating (domestic)  Green      White      H.W.R.
    
    Boiler feed water                   Yellow     Black      B.F.
    
    Chilled water supply                Green      White      C.H.W.S.
    Chilled water return                Green      White      C.H.W.R.
   
    Chemical feed                       Yellow     Black      CH. FEED
    Compressed air                      Blue       White      COMP. AIR
    Natural gas                         Yellow     Black      NAT. GAS
    Propane Gas                         Yellow     Black      PROP. GAS
    Refrigerants                        Blue       White      REFRIGERANT
   
    Condensate                          Yellow     Black      CONDENSATE

____________________
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TABLE II.  COLOR CODE MARKING SIZES

   Outside Diameter      Width of        Arrow          Size of Legend
   of Pipe Covering    Color Band    Length x Width   Letters and Numerals
    (mm)                 (mm)             (mm)               (mm)

  Less than 38            200           200 x 57              13
  38 to 60                200           200 x 57              19
  60 to 150               300           200 x 57              31
  200 to 225              600           300 x 110             63
  Over 250                800           300 x 115             88

3.6   MISCELLANEOUS PAINTING

3.6.1   Lettering

Lettering shall be provided as scheduled on the drawings, shall be block  
type, and shall be black enamel.  Samples shall be approved before 
application.

3.7   SURFACES TO BE PAINTED

Surfaces listed in the painting schedules at the end of this section, other 
than those listed in paragraph SURFACES NOT TO BE PAINTED, shall be painted 
as scheduled.

3.8   SURFACES NOT TO BE PAINTED

Surfaces of hardware, fittings, and other factory finished items shall not 
be painted.

3.9   CLEANING

Cloths, cotton waste and other debris that might constitute a fire hazard 
shall be placed in closed metal containers and removed at the end of each 
day.  Upon completion of the work, staging, scaffolding, and containers 
shall be removed from the site or destroyed in an approved manner.  Paint 
and other deposits on adjacent surfaces shall be removed and the entire job 
left clean and acceptable.

3.10   PAINTING SCHEDULES

The following painting schedules identify the surfaces to be painted and 
prescribe the paint to be used and the number of coats of paint to be 
applied.  Contractor options are indicated by ------or------ between 
optional systems or coats.
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EXTERIOR PAINTING SCHEDULE

Surface            First Coat               Second Coat          Third Coat

                                                                              

Ferrous metal      
                                      

                   SSPC Paint 23            FS TT-E-2784         FS TT-E-2784
                                            Type II              Type  II
                                                                              

Galvanized         FS TT-E-2784             FS TT-E-2784         FS TT-E-2784
metal.             Type III                 Type II              Type II
                                                                              

Aluminum           
aluminum-alloy,                                                               
and other non-
ferrous metal      FS TT-E-2784             FS TT-E-2784         FS TT-E-2784
(non-galvanized)   Type III                 Type II              Type II
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INTERIOR PAINTING SCHEDULE

Surface            First Coat               Second Coat          Third Coat

                                                                              

Gypsum             CID A-A-2994             CID A-A-2246    CID A-A-2246 on
board              Type II                                  gypsum board
not requiring a                                             faced with 
smooth finish,                                              recycled paper
unless otherwise                           ---------------or----------------
specified                                   CID A-A-2247    CID A-A-2247 on
                                                            gypsum board 
                                                            faced with
                                                            recycled paper
                                           ---------------or----------------
                                            CID A-A-2248    CID A-A-2248 on
                                                            gypsum board
                                                            faced with
                                                            recycled paper
                                                                              

Concrete:  floors  CID A-A-2542                None                  None
requiring dust     Type I
reduction in
following areas:
All floors that do not have an applied finish.
                                                                              

Concrete masonry   CID A-A-1500             CID A-A-2994         FS TT-E-2784
units                                       Type II               Type II
                                                                              

Gypsum board:      CID A-A-2994             FS TT-E-2784        FS TT-E-2784 
in                 Type II                  Type II             Type II
restrooms and                                                   on gypsum 
- janitor closets                                               board faced
unless otherwise                                                with recycled
specified.                                                      paper

                                                                              

Ferrous Metal      SSPC Paint 25            CID A-A-2962         CID A-A-2962
unless                                      Type I               Type I
otherwise                                   Class A              Class A
specified                                   Grade C              Grade C
                                                                              

                   SSPC Paint 23            FS TT-E-2784         FS TT-E-2784
                                            Type II              Type  II
                                                                              

                  
                                                                              

Aluminum and       
aluminum alloy                                                                
unless
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otherwise          FS TT-E-2784             FS TT-E-2784         FS TT-E-2784
specified.         Type III                 Type II              Type II
                                                                              

Ferrous metal      Two coats of paint as recommended by             None
factory-primed     the equipment manufacturer
mechanical and
electrical
equipment.
                                                                              

Galvanized metal:  FS TT-E-2784             FS TT-E-2784           None
                   Type III                 Type II
                                                                              

                   SSPC Paint 5             CID A-A-2962         CID A-A-2962
                                            Type I               Type I
                                            Class A              Class A
                                            Grade C              Grade C
                                                                              

                   SSPC Paint 25            CID A-A-2962         CID A-A-2962
                                            Type I               Type I 
                                            Class A              Class A
                                            Grade C              Grade C
                                                                              

                   SSPC Paint 23            FS TT-E-2784         FS TT-E-2784
                                            Type II              Type II
                                                                              

Ferrous Metal:
Convector          SSPC Paint 23               None                 None
enclosures,
electrical
conduit runs:
metallic tubing
uninsulated
ducts and pipes,
pipe hangers,
louvers, grilles,
and air outlets,
in areas having
painted adjacent
surfaces.
                                                                              

Aluminum and Galvanized Surface Metal:
Convector          FS TT-E-2784              CID A-A-2246        CID A-A-2246
enclosures,                                  ----------------or--------------
electrical                                   CID A-A-2247        CID A-A-2247
conduit runs                                 ----------------or--------------
metallic tubing                              CID A-A-2248        CID A-A-2248
uninsulated
ducts and pipes,
pipe hangers,
louvers, grilles,
and air outlets,

SECTION 09900  Page 15



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

in areas having
painted adjacent
surfaces.
                                                                              

                                                                              

Facing of vapor    Two coats of paint                              None
barrier jackets    to match
of presized or     adjacent areas
adhesive
finished cloth
cover insulation
on pipes, ducts,
and equipment in
following area.
Mechanical Rooms
                                                                              

        -- End of Section --
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SECTION 10100

VISUAL COMMUNICATIONS SPECIALTIES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984; R 1994) Performance Specifications 
and Methods of Testing for Safety Glazing 
Materials Used In Buildings

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes

ASTM B 221M (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes (Metric)

ASTM C 1048 (1997b) Heat-Treated Flat Glass - Kind HS, 
Kind FT Coated and Uncoated Glass

ASTM E 84 (1999) Surface Burning Characteristics of 
Building Materials

ASTM F 148 (1995) Binder Durability of Cork 
Composition Gasket Materials

ASTM F 152 (1995) Tension Testing of Nonmetallic 
Gasket Materials

ASTM F 793 (1998) Standard Classification of 
Wallcovering by Durability Characteristics

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Projection Screen; G-A.

  Manufacturer's descriptive data and catalog cuts.  
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Manufacturer's installation instructions, and cleaning and 
maintenance instructions.

SD-07 Certificates

Projection Screen.

  Certificate of compliance signed by Contractor attesting that 
visual display boards conform to the requirements specified.

1.3   DELIVERY, STORAGE AND HANDLING

Materials shall be delivered to the building site in the manufacturer's 
original unopened containers and shall be stored in a clean dry area with 
temperature maintained above10 degrees C .  Materials shall be stacked 
according to manufacturer's recommendations.  Projection screens shall be 
allowed to acclimate to the building temperature for 24 hours prior to 
installation.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

PART 2   PRODUCTS

2.1   PROJECTION SCREEN

Recessed mount motorized projection screen shall have 120V motor that is 
lubricated for life, quick reversal type, has overload protector, integral 
gears, and preset accessible limit switches. Recessed mount projection 
screens shall have an operable closure door and access panel.  Screen shall 
be flame retardant, mildew resistant, and white matte and color corrected 
for video projection with a gain of 1.3 and  black masking borders.    
Bottom of screen fabric shall be weighted with metal rod.  Roller shall be 
a rigid metal at least 75 mm in diameter mounted on sound absorbing 
supports. Motor will be end mounted design.  Screen shall have a 3 position 
control switch to stop or reverse screen at any point.  The switch shall be 
installed in a flush electrical box with cover plate, location(s) as shown 
on the electrical drawings.  All conduit and wiring from the control switch 
to the projection screen shall be furnished and installed by the 
Contractor.  Ceiling recessed case shall be extruded aluminum.     Screen 
shall be UL listed.  The veiwing size shall be 1828 mm high x 2438 mm wide 
with a 460 mm black mask at the top of screen.

PART 3   EXECUTION

3.1   PLACEMENT SCHEDULE

Location and mounting height of projection screens shall be as shown on the 
drawings.

3.2   INSTALLATION

Installation and assembly shall be in accordance with manufacturer's 
printed instructions.  Concealed fasteners shall be used.  Projection 
screens shall be attached to the walls with suitable devices to anchor each 
unit.  The Contractor shall furnish and install trim items, accessories and 
miscellaneous items in total, including but not limited to hardware, 
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grounds, clips, backing materials, adhesives, brackets, and anchorages 
incidental to or necessary for a sound, secure, complete and finished 
installation.  Installation shall not be initiated until completion of room 
painting and finishing operations.  Projection screens shall be installed 
in locations and at mounting heights indicated. Projection screens shall be 
installed level and plumb.  Damaged units shall be repaired or replaced by 
the Contractor as directed by the Contracting Officer.

3.3   CLEANING

Writing surfaces shall be cleaned in accordance with manufacturer's 
instructions.        -- End of Section --
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SECTION 10160

TOILET PARTITIONS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-60003 Partitions, Toilet, Complete

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Approved Detail Drawings; G-A1.

  Drawings showing plans, elevations, details of construction, 
hardware, reinforcing, fittings, mountings, and anchorings.

SD-03 Product Data

Toilet Partition System.

  Manufacturer's technical data and catalog cuts including 
installation and cleaning instructions.

SD-04 Samples

Toilet Partition System; G-A1.

  Manufacturer's standard color charts and color samples.

1.3   SYSTEM DESCRIPTION

Toilet partition system, including toilet enclosures, and urinal screens, 
shall be a complete and usable system of panels, hardware, and support 
components.  The partition system shall be provided by a single 
manufacturer and shall be a standard product as shown in the most recent 
catalog data.  The partition system shall be as shown on the approved 
detail drawings.

1.4   DELIVERY, STORAGE, AND HANDLING

Components shall be delivered to the jobsite in the manufacturer's original 
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packaging with the brand, item identification, and project reference 
clearly marked.  Components shall be stored in a dry location that is 
adequately ventilated; free from dust, water, or other contaminants; and 
shall have easy access for inspection and handling.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   TOILET ENCLOSURES

Toilet enclosures shall conform to CID A-A-60003, Type I, Style A, floor 
supported.  Width, length, and height of toilet enclosures shall be as 
shown. Material for panels shall be solid polymer.  Panels indicated to 
receive toilet paper holders or grab bars as specified in Section 10800 
TOILET ACCESSORIES, shall be prepared for mounting of the items required.  
Grab bars shall withstand a bending stress, shear stress, shear force, and 
a tensile force induced by 1112 N .  Grab bars shall not rotate within 
their fittings.

2.2   URINAL SCREENS

Urinal screens shall conform to CID A-A-60003, Type III, wall mounted.  
Material for screens shall be solid polymer.  Width and height of urinal 
screens shall be as shown.

2.3   HARDWARE

Hardware for the toilet partition system shall conform to CID A-A-60003 for 
the specified type and style of partitions.  Hardware finish shall be 
highly resistant to alkalies, urine, and other common toilet room acids.

2.4   COLORS

Color of finishes for toilet partition system components shall be 
manufacturer's standard as indicated on the drawings.

PART 3   EXECUTION

3.1   INSTALLATION

Toilet partitions shall be installed straight and plumb in accordance with 
approved manufacturer's instructions with horizontal lines level and 
rigidly anchored to the supporting construction.  Where indicated, 
anchorage to walls shall be by toggle-bolting.  Drilling and cutting for 
installation of anchors shall be at locations that will be concealed in the 
finished work.

3.2   ADJUSTING AND CLEANING

Doors shall have a uniform vertical edge clearance of approximately 5 mm  
and shall rest open at approximately 30 degrees when unlatched.   Toilet 
partitions shall be cleaned in accordance with approved manufacturer's 
instructions and shall be protected from damage until accepted.

    -- End of Section --
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SECTION 10440

INTERIOR SIGNAGE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980; R 1993) Designation System for 
Aluminum Finishes

AA PK-1 (1996) Registration Record of Aluminum 
Association Alloy Designations and 
Chemical Composition Limits for Aluminum 
Alloys in the Form of Castings and Ingot

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 605 (1992; Addenda Jan 1995) Voluntary 
Specification, Performance Requirements 
and Test Procedures for High Performance 
Organic Coatings on Aluminum Extrusions 
and Panels

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984; Rev 1994) Safety Performance 
Specifications and Methods of Test for 
Safety Glazing Materials Used in Buildings

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 209M (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate (Metric)

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes

ASTM B 221M (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes (Metric)

ASTM C 1036 (1991; R 1997) Flat Glass

AMERICAN WELDING SOCIETY (AWS)
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AWS D1.2 (1990) Structural Welding Code - Aluminum

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996; Errata 96-4) National Electrical 
Code

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Detail Drawings; G-A.

  Drawings showing elevations of each type of sign, dimensions, 
details and methods of mounting or anchoring, shape and thickness 
of materials, and details of construction.  A schedule showing the 
location, each sign type, and message shall be included.

SD-03 Product Data

Installation.

  Manufacturer's descriptive data, catalogs cuts, installation and 
cleaning instructions.

SD-04 Samples

Interior Signage; G-A.

  One sample of each of the following sign types showing typical 
quality and workmanship.  The samples may be installed in the 
work, provided each sample is identified and location recorded.

  a.  Room Identification Signs Type 1, 2 and 3.

  Two samples of manufacturer's standard color chips for each 
material requiring color selection.

SD-10 Operation and Maintenance Data

Approved Manufacturer's Instructions.
Protection and Cleaning.

  Six copies of operating instructions outlining the step-by-step 
procedures required for system operation shall be provided.  The 
instructions shall include simplified diagrams for the system as 
installed.  Six copies of maintenance instructions listing routine 
procedures, repairs, and guides shall be provided.  The 
instructions shall include the manufacturer's name, model number, 
service manual, parts list, and brief description of all equipment 
and their basic operating features.  Each set shall be permanently 
bound and shall have a hard cover.  The following identification 
shall be inscribed on the covers:  the words "OPERATING AND 
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MAINTENANCE INSTRUCTIONS", name and location of the facility, name 
of the Contractor, and contract number.

1.3   GENERAL

Interior signage shall be of the design, detail, sizes, types, and message 
content shown on the drawings, shall conform to the requirements specified, 
and shall be provided at the locations indicated.  Signs shall be complete 
with lettering, framing as detailed, and related components for a complete 
installation.

1.3.1   Character Proportions and Heights

Letters and numbers on indicated signs in this handicapped-accessible 
building, which do not designate permanent rooms or spaces, shall have a 
width-to-height ratio between 3:5 and 1:1 and a stroke-width-to-height 
ratio between 1:5 and 1:10.  Characters and numbers on indicated signs 
shall be sized according to the viewing distance from which they are to be 
read.  The minimum height is measured using an upper case letter "X".  
Lower case characters are permitted.  Suspended or projected overhead signs 
shall have a minimum character height of 75 mm.

1.3.2   Raised and Brailled Characters and Pictorial Symbol Signs (Pictograms)

Letters and numbers on indicated signs which designate permanent rooms and 
spaces in handicapped-accessible buildings shall be raised 0.8 mm upper 
case, sans serif or simple serif type and shall be accompanied with Grade 2 
Braille.  Raised characters shall be at least 16 mm in height, but no 
higher than 50 mm.  Pictograms shall be accompanied by the equivalent 
verbal description placed directly below the pictogram.  The border 
dimension of the pictogram shall be 152 mm minimum in height.  Indicated 
accessible facilities shall use the international symbol of accessibility.

1.4   QUALIFICATIONS

Signs, plaques, and dimensional letters shall be the standard product of a 
manufacturer regularly engaged in the manufacture of such products and 
shall essentially duplicate signs that have been in satisfactory use at 
least 2 years prior to bid opening.

1.5   DELIVERY AND STORAGE

Materials shall be delivered to the jobsite in manufacturer's original 
packaging and stored in a clean, dry area in accordance with manufacturer's 
instructions.

1.6   EXTRA STOCK

The Contractor shall provide 6 extra frames and extra stock of the 
following:  6 blank plates of each color and size for sign types 1 and 2.

1.7   IN-HOUSE MANAGEMENT SOFTWARE

Two copies of in-house sign management software and one package of paper 
inserts (50 sheets) shall be provided.

PART 2   PRODUCTS

2.1   ROOM IDENTIFICATION/DIRECTIONAL SIGNAGE SYSTEM
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Signs for Sign Types 1 and 3 shall be fabricated of Type ES/MP laminated 
thermosetting plastic suitable for engraving.

2.1.1   Standard Interior Room Signs (Sign Types 1 and 3)

Signs shall consist of matte finish laminated thermosetting Type MP plastic. 
 Frames shall be molded acrylic.  Corners of signs shall be 13 mm  radius.

2.1.2   Standard Exterior Room Identification Signs (Sign Type 2)

Signs shall consist of aluminum panels with a baked enamel finish.  Corners 
shall be square.

2.1.3   Type of Mounting For Signs

Surface mounted signs shall be provided with 1.6 mm  thick vinyl foam tape 
or countersunk mounting holes in plaques and mounting screws.  

2.1.4   Graphics

Permanent signage graphics for standard room signs shall conform to the 
following:

Message on Sign Type 2 shall be applied to panel using the silkscreen 
process.  Edges and corners shall be clean.  Braille characters shall 
be included.

Graphics for Sign Types 1 and 3 shall be raised 0.8 mm from the 
background.

Changeable graphics shall be accomplished by the user, using computer 
software and paper provided by the manufacturer.  Initial sign message 
shall be provided by the sign manufacturer as shown on the drawings.  
Changeable message shall be protected by a clear acrylic faceplate with 
invisible locking system.

2.2   FABRICATION AND MANUFACTURE

2.2.1   Factory Workmanship

Holes for bolts and screws shall be drilled or punched.  Drilling and 
punching shall produce clean, true lines and surfaces.  Exposed surfaces of 
work shall have a smooth finish and exposed riveting shall be flush.  
Fastenings shall be concealed where practicable.

2.2.2   Dissimilar Materials

Where dissimilar metals are in contact, the surfaces will be protected to 
prevent galvanic or corrosive action.

2.3   COLOR, FINISH, AND CONTRAST

Color shall be as indicated on the drawings.  The characters and background 
of signs shall be eggshell, matte, or other non-glare finish.  Characters 
and symbols shall contrast with their background - either light characters 
on a dark background or dark characters on a light background.

PART 3   EXECUTION

SECTION 10440  Page 5



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

3.1   INSTALLATION

Signs shall be installed in accordance with approved manufacturer's 
instructions at locations shown on the detail drawings.  Signs shall be 
installed plumb and true at mounting heights indicated, and by method shown 
or specified.  Required blocking shall be installed as detailed.  Signs 
which designate permanent rooms and spaces in handicapped-accessible 
buildings shall be installed on the wall adjacent to the latch side of the 
door.  Where there is no wall space to the latch side of the door, 
including at double leaf doors, signs shall be placed on the nearest 
adjacent wall.  Mounting location for such signage shall be so that a 
person may approach within 75 mm of signage without encountering protruding 
objects or standing within the swing of a door.  Signs on doors or other 
surfaces shall not be installed until finishes on such surfaces have been 
installed.  Signs installed on glass surfaces shall be installed with 
matching blank back-up plates in accordance with manufacturer's 
instructions.

3.1.1   Anchorage

Anchorage shall be in accordance with approved manufacturer's instructions. 
 Anchorage not otherwise specified or shown shall include slotted inserts, 
expansion shields, and powder-driven fasteners when approved for concrete; 
toggle bolts and through bolts for masonry; machine carriage bolts for 
steel; lag bolts and screws for wood.  Exposed anchor and fastener 
materials shall be compatible with metal to which applied and shall have 
matching color and finish.  Where recommended by signage manufacturer, foam 
tape pads may be used for anchorage.  Foam tape pads shall be minimum 2 mm 
thick closed cell vinyl foam with adhesive backing.  Adhesive shall be 
transparent, long aging, high tech formulation on two sides of the vinyl 
foam.  Adhesive surfaces shall be protected with a 0.13 mm green flatstock 
treated with silicone.  Foam pads shall be sized for the signage as per 
signage manufacturer's recommendations.  Signs mounted to painted gypsum 
board surfaces shall be removable for painting maintenance.  Signs mounted 
to lay-in ceiling grids shall be mounted with clip connections to ceiling 
tees.

3.1.2   Protection and Cleaning

The work shall be protected against damage during construction.  Hardware 
and electrical equipment shall be adjusted for proper operation.  Glass, 
frames, and other sign surfaces shall be cleaned in accordance with the 
manufacturer's approved instructions.

    -- End of Section --
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SECTION 10508

METAL LOCKERS

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Metal Lockers.

SD-02 Shop Drawings

Metal Lockers.

Furnish installation details.  The manufacturer's printed 
literature will be acceptable in lieu of detail drawings provided 
this literature accurately shows the items proposed to be 
furnished and the method of installation.

SD-04 Samples

Metal Lockers; G-A1.

Manufacturer's standard color charts and color samples.

1.2   QUALITY ASSURANCE

Source Limitations:  Obtain locker units and accessories through one source 
from a single manufacturer.

1.3   DELIVERY, STORAGE, AND HANDLING

Do not deliver lockers until spaces to receive them are clean, dry, and 
ready for locker installation.

Protect lockers from damage during deliver, handling, storage, and 
installation.

PART 2   PRODUCTS

2.1   METAL LOCKERS

Subject to compliance with requirements, products that may be incorporated 
into the Work include, but are not limited to, the products indicated in 
the Metal Locker Schedule at the end of Part 3.

2.2   FABRICATION

Provide knocked-down or welded fabrication as indicated in the Metal Locker 

SECTION 10508  Page 2



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

Schedule at the end of Part 3.

2.2.1   Unit Principle

Fabricate each locker with an individual door and frame, individual top, 
bottom, back, and shelves, and common intermediate uprights separating 
compartments.

2.2.2   Knocked-Down Construction

Fabricate lockers for nominal assembly at Project site.

2.2.3   All-Welded Construction

Preassembled lockers by welding all joints, seams, and connections, with no 
bolts, screws, or rivets used in assembly.  Grind exposed welds flush.

2.2.4   Fabrication

Fabricate lockers square, rigid, and without warp, with metal faces flat 
and free of dents or distortion.  Make exposed metal edges free of sharp 
edges and burrs, and safe to touch.  Weld frame members together to form a 
rigid, one-piece assembly.

1.   Form locker-body panels, doors, shelves and accessories from 
one-piece steel sheet, unless otherwise indicated.

2.3   FINISHES, GENERAL

2.3.1   Finish Steel

Finish all steel surfaces and accessories, except prefinished 
stainless-steel and chrome-plate surfaces.  Comply with NAAMM's "Metal 
finishes Manual for Architectural and Metal Products"  for recommendations 
for applying and designating finishes.  Protect mechanical finishes on 
exposed surfaces from damage by applying a strippable, temporary protective 
covering before shipping.  Variations in appearance of abutting of adjacent 
pieces are acceptable if they are within one-half of the range of approved 
Samples.  Noticeable variations in the same piece are not acceptable.  
Variations in appearance of other components are acceptable if they are 
within the range of approved Samples and are assembled on installed to 
minimize contrast.

2.4   STEEL SHEET FINISHES

2.4.1   Surface Preparation

Clean surfaces of dirt, oil, grease, mill scale, rust and other 
contaminants that could impair bond.  Use manufacturer's standard methods.

2.4.2   Baked-Enamel Finish

Immediately after cleaning and pretreating, apply manufacturer's standard 
backed-enamel finish consisting of thermosetting topcoat.  Comply with 
paint manufacturer's written instructions for applying and baking to 
achieve a minimum dry film thickness of 0.036 mm on doors, frames, and 
legs, 0.028 mm elsewhere.

PART 3   EXECUTION

SECTION 10508  Page 3



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

3.1   INSTALLATION

Metal lockers shall not be installed until after the room painting and 
finishing operations are complete.  Damaged, spotted, or otherwise 
defective lockers shall be removed and replaced with new lockers or 
repaired to the original state at no additional cost to the Government.

3.2   SCHEDULE

Metal lockers shall be provided in rooms noted on the drawings.  Locker 
Types are as indicated below. 

METAL LOCKER SCHEDULE

A.   Metal Locker LL-1:  Where metal lockers of this designation are 
indicated, provide products complying with the following:

1.   Products:  Available products include the following:

a.   Penco Guardian or Hadrian Emperor or Lyon Lockers

2.   Material:  Cold-rolled steel sheet
3.   Back-Material thickness:  24 ga.
4.   Side Material Thickness:  24 ga.
5.   Door-Material Thickness:  16 ga.
6.   Locker Fabrication:  Knocked Down, with welded door frame
7.   Locker Arrangement:  Single tier - one door per frame with 102 mm    

channel base and flat top.
8.   Backs:  Solid
9.   Sides:  Solid
10.  Door Style:  Flush with louvered vents 
11.  Shelves:  One
12.  Hinges:  Standard hinge
13.  Handles/Latches:  Recessed with padlock hasp and quiet latching    

mechanism.
14.  Size:  Height:  1830 mm, Width:  305 mm, Depth:  381 mm
15.  Color:  As indicated on the drawings.

B.   Metal Locker LL-2:  Where metal lockers of this designation are 
indicated, provide products complying with the following:

1.   Products:  Available products include the following:

a.   Penco Invincible II or Hadrian Gladiator or Lyon Lockers

2.   Material:  Cold-rolled steel sheet
3.   Back-Material thickness:  18 ga.
4.   Side Material Thickness:  16 ga.
5.   Door-Material Thickness:  14 ga.
6.   Locker Fabrication:  Knocked Down, with welded door frame
7.   Locker Arrangement:  Single tier - one door per frame with 102 mm    

channel base and flat top.
8.   Backs:  Solid
9.   Sides:  Perforated with diamond-shaped pattern
10.  Door Style:  Perforated with diamond-shaped pattern 
11.  Shelves:  One
12.  Hinges:  Standard hinge
13.  Handles/Latches:  Recessed with padlock hasp and quiet latching    
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mechanism.
14.  Size:  Height:  1830 mm, Width:  610 mm, Depth:  610 mm
15.  Color:  As indicated on the drawings.

         -- End of Section --
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SECTION 10520

PORTABLE FIRE EXTINGUISHER CABINETS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 10 (1998) Standard for Portable Fire 
Extinguishers

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Fabrication/Erection/Installation Drawings.

Drawings shall be submitted for each type of cabinet.  Drawings shall show 
sizes, details of construction, methods of construction, method of 
assembling, hardware materials, colors, methods of mounting, location of 
each item, specifications for surface preparation and installation of 
items, and all other details pertinent to installation.

SD-03 Product Data

Manufacturer's Catalog Data.

SD-04 Samples

Fully Recessed Fire Extinguisher Cabinet; G-A.

Unless otherwise indicated, sample shall be full size, taken from 
manufacturer's stock, and be complete as required for installation.  After 
approval, sample may be installed in the work provided sample is clearly 
identified and its location recorded.

1.3   DELIVERY AND STORAGE

Materials and products shall be delivered to the site in the manufacturer's 
original unopened containers with brand name and type clearly marked.  
Materials and products shall be carefully handled and stored in dry, 
watertight enclosures.

PART 2   PRODUCTS
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2.1   GENERAL

2.1.1   Metal Thickness

Gages of sheet steel specified are U.S. Standard for sheet and plate.  
Extruded sections shall be at least 3.125 mm thick, unless otherwise 
specified or shown on the drawings.

2.2   FIRE EXTINGUISHER CABINETS

Metal fire extinguisher cabinets shall be furnished and installed where 
shown on the drawings.  Cabinets shall be of the recessed type suitable for 
4 kg (10-pound) extinguishers.  Box and trim shall be of heavy gage rolled 
steel.  Door shall be a rigid frame with full length piano type hinge and 
tempered glass or plastic panel.  Door and box shall be prime-coated 
outside and have the manufacturer's standard white bake enamel finish 
inside.  Cabinets and locations of cabinets throughout the facility shall 
comply with NFPA 10.

2.2.1   Mounting Brackets

Provide brackets for extinguishers not located in cabinets.  Fire 
extinguisher mounting brackets shall be manufacturer's standard steel, 
designed to secure extinguisher, of sizes required for types and capacities 
of extinguishers indicated, with plated or baked-enamel finish.  Mount at 
1220 mm above floor.

2.2.2   Fire Extinguishers

Fire extinguishers all locations are not in contract.

PART 3   EXECUTION

3.1   PREPARATION AND INSTALLATION

Mounting surface preparation and product installation shall be in 
accordance with the product manufacturer's written recommendations.

3.2   CLEANING

Following installation, dirty or discolored surfaces of the products shall 
be cleaned, with the products left free of defects.  Products that are 
damaged or improperly installed shall be removed and reinstalled or 
replaced with new products as directed.

        -- End of Section --

SECTION 10520  Page 3



THIS PAGE IS LEFT BLANK INTENTIONALLY



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

SECTION TABLE OF CONTENTS

DIVISION 10 - SPECIALTIES

SECTION 10800

TOILET ACCESSORIES

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SUBMITTALS
  1.3   DELIVERY, STORAGE, AND HANDLING
  1.4   WARRANTY

PART 2   PRODUCTS

  2.1   MANUFACTURED UNITS
    2.1.1   Anchors and Fasteners
    2.1.2   Finishes
  2.2   ACCESSORY ITEMS
    2.2.1   Grab Bar (GB1 and GB2)
    2.2.2   Mirrors, Glass (MG)
    2.2.3   Combination Paper Towel Dispenser/Waste Receptacle Units (PTDWR)
    2.2.4   Sanitary Napkin Disposer (SND)
    2.2.5   Shower Curtain (SC)
    2.2.6   Shower Curtain Rods (SCR)
    2.2.7   Soap Dispenser (SD)
    2.2.8   Towel Bar (TB)
    2.2.9   Toilet Tissue Dispenser (TTD1)
    2.2.10   Shower Curtain Hook (SCH)
    2.2.11   Utility Shelf (US)
    2.2.12   Folding Shower Seat (SS)
    2.2.13   Toilet Tissue Dispenser (TTD 2)

PART 3   EXECUTION

  3.1   INSTALLATION
  3.2   CLEANING
  3.3   SCHEDULE

-- End of Section Table of Contents --

SECTION 10800  Page 1



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

SECTION 10800

TOILET ACCESSORIES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-2398 (Rev B) Curtain, Shower and Window (Metric 
- SI)

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Finishes.
Accessory Items.

  Manufacturer's descriptive data and catalog cuts indicating 
materials of construction, fasteners proposed for use for each 
type of wall construction, mounting instructions, operation 
instructions, and cleaning instructions.

SD-04 Samples

Finishes; G-A.
Accessory Items; G-A.

  One sample of each accessory proposed for use.  Approved samples 
may be incorporated into the finished work, provided they are 
identified and their locations noted.

1.3   DELIVERY, STORAGE, AND HANDLING

Toilet accessories shall be wrapped for shipment and storage, delivered to 
the jobsite in manufacturer's original packaging, and stored in a clean, 
dry area protected from construction damage and vandalism.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS
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2.1   MANUFACTURED UNITS

Toilet accessories shall be provided where indicated in accordance with 
paragraph SCHEDULE.  Each accessory item shall be complete with the 
necessary mounting plates and shall be of sturdy construction with 
corrosion resistant surface.

2.1.1   Anchors and Fasteners

Anchors and fasteners shall be capable of developing a restraining force 
commensurate with the strength of the accessory to be mounted and shall be 
suited for use with the supporting construction.  Exposed fasteners shall 
have oval heads and shall be finished to match the accessory.

2.1.2   Finishes

Except where noted otherwise, finishes on metal shall be provided as 
follows:

           Metal                              Finish
           _____                              ______

     Stainless steel                    No. 4 satin finish

     Carbon steel, copper alloy,        Chromium plated, bright
     and brass

2.2   ACCESSORY ITEMS

Accessory items shall conform to the requirements specified below.

2.2.1   Grab Bar (GB1 and GB2)

Grab bar shall be 18 gauge, 32 mm OD Type 304 stainless steel.  Grab bar 
shall be form and length as indicated.  Exposed mounting flange shall have 
mounting holes concealed.  Grab bar shall have peened non-slip surface.  
Installed bars shall be capable of withstanding a 2.225 kN vertical load 
without coming loose from the fastenings and without obvious permanent 
deformation.  Space between wall and grab bar shall be 38 mm. 

2.2.2   Mirrors, Glass (MG)

Mirror shall have a one-piece stainless steel channel frame, 13 x 13 x 13 
mm with 90 degree mitered corners; all exposed surfaces shall have bright 
polished finish.  Select float glass mirror shall be guaranteed for 10 
years against silver spoilage.  All edges shall be protected by 
friction-absorbing filler strips and the back shall be protected by 
full-size, shock-absorbing, water-resistant, nonabrasive, 5 mm thick 
polyethylene padding.  Galvanized steel back shall have integral horizontal 
hanging brackets located near top.  Mirror shall be secured to hanger(s) 
with concealed Phillips-head locking screws located in bottom of frame.

2.2.3   Combination Paper Towel Dispenser/Waste Receptacle Units (PTDWR)

Dispenser/receptacle shall be semi-recessed and shall have a capacity of 600
 sheets of C-fold, single-fold, or quarter-fold towel.  Waste receptacle 
shall be designed to be locked in unit and removable for service.  Locking 
mechanism shall be tumbler key lock.  Waste receptacle shall have a 
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capacity of 45 L.  Unit shall be fabricated of not less than 0.8 mm 
stainless steel welded construction with all exposed surfaces having a 
satin finish.  Waste receptacle that accepts reusable liner standard for 
unit manufacturer shall be provided.

2.2.4   Sanitary Napkin Disposer (SND)

Sanitary napkin disposal shall be constructed of Type 304 stainless steel 
with removable leak-proof receptacle for disposable liners.  Fifty 
disposable liners of the type standard with the manufacturer shall be 
provided.  Receptacle shall be retained in cabinet by tumbler lock.  
Disposer shall be provided with a door for inserting disposed napkins, and 
shall be surface mounted.

2.2.5   Shower Curtain (SC)

Shower curtain shall conform to CID A-A-2398, Style I, size to suit 
conditions. 

2.2.6   Shower Curtain Rods (SCR)

Shower curtain rods shall be Type 304 stainless steel 32 mm OD by 1.24 mm 
minimum straight to meet installation conditions.

2.2.7   Soap Dispenser (SD)

Soap dispenser shall be surface mounted, liquid type consisting of a 
vertical Type 304 stainless steel tank with holding capacity of 1.2 L with 
a corrosion-resistant all-purpose valve that dispenses liquid soaps, 
lotions, detergents and antiseptic soaps. 

2.2.8   Towel Bar (TB)

Towel bar shall be stainless steel with a minimum thickness of 0.38 mm.   
Bar shall be minimum 19 mm diameter, or 16 mm square.  Finish shall be 
bright polish.

2.2.9   Toilet Tissue Dispenser (TTD1)

Toilet tissue holder shall be Type II - surface mounted with two rolls of 
standard tissue  stacked vertically.  Cabinet shall be stainless steel, 
satin finish.

2.2.10   Shower Curtain Hook (SCH)

Shower curtain hooks shall be 2 mm diameter, type-304 stainless steel.  
Hooks shall be useable with 25 and 32 mm diameter shower curtain rods.

2.2.11   Utility Shelf (US)

Metal shelf shall be 1.3 mm stainless steel with hemmed edges.  Unit shall 
be sized as shown with 4 spring-loaded rubber cam holders and 3 rag hooks.

2.2.12   Folding Shower Seat (SS)

Folding shower seat shall have a frame constructed of type-304, 
satin-finish stainless steel that consists of 1.6 mm, 32 mm square tubing 
and 1.2 mm (18-gauge, 25 mm) diameter seamless tubing.  Seat shall be 
one-piece, 8 mm thick, solidly fused plastic laminate with matte-finish 
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melamine surfaces, ivory-colored face sheets, and black phenolic-resin 
core; secured to frame with stainless steel carriage bolts and acorn nuts.  
Shower seat shall be equipped with two 76 mm diameter mounting flanges 
constructed for type-304, 5 mm thick, stain-finish stainless steel; a guide 
bracket constructed of type-304, 1.6 mm, satin-finish stainless steel; and 
a spring constructed of type-301, 0.6 mm stainless steel that is spot 
welded to a base plate of type-304, heavy-gauge stainless street.  Seat 
shall be able to lock in upright position when not in use.  Shower seat 
shall comply with barrier-free accessibility guidelines (including ADAAG in 
USA).

2.2.13   Toilet Tissue Dispenser (TTD 2)

Toilet tissue holder shall be partition mounted serving two compartments 
with two rolls of tissue stacked vertically.  Cabinet shall be stainless 
steel, satin finish.

PART 3   EXECUTION

3.1   INSTALLATION

Toilet accessories shall be securely fastened to the supporting 
construction in accordance with the manufacturer's approved instructions.  
Accessories shall be protected from damage from the time of installation 
until acceptance.

3.2   CLEANING

Material shall be cleaned in accordance with manufacturer's 
recommendations.  Alkaline or abrasive agents shall not be used.  
Precautions shall be taken to avoid scratching or marring of surfaces.

3.3   SCHEDULE

Refer to toilet accessory schedule on the drawings.

    -- End of Section --
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SECTION 12320

CABINETS AND COUNTERTOPS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z124.3 (1995) American National Standard for 
Plastic Lavatories.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 570 (1995) Water Absorption of Plastics

ASTM D 638 (1997) Tensile Properties of Plastics

ASTM D 2583 (1995) Indentation Hardness of Rigid 
Plastics by Means of a Barcol Impressor

ASTM E 84 (1997a) Surface Burning Characteristics of 
Building Materials

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA A156.9 (1994) Cabinet Hardware

KITCHEN CABINET MANUFACTURERS ASSOCIATION (KCMA)

KCMA ANSI/KCMA A161.1 (1995) Performance & Construction 
Standards for Kitchen and Vanity Cabinets

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1995) High-Pressure Decorative Laminates

1.2   DESIGN

Cabinets shall be wood, factory-fabricated and finished in the 
manufacturer's standard sizes and finishes of the type, design, and 
configuration indicated.  Cabinets shall be constructed as specified and 
shall meet the requirements of KCMA ANSI/KCMA A161.1.  Wall and base 
cabinet assemblies shall consist of individual units joined into continuous 
sections.  Fastenings shall be accomplished to permit removal and 
replacement of individual units without affecting the remainder of the 
installation.  Counters shall be provided with watertight sink rim when 
indicated.  Drawers shall be removable and shall be equipped with position 
stops to avoid accidental complete withdrawals.  Shelves shall be fixed or 
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adjustable as indicated.

1.3   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Installation; G-A1.

  Drawings showing each type of cabinet and related item, and 
clearly indicating the complete plan, location, and elevations of 
the cabinets and accessories and pertinent details of 
construction, fabrication, and attachments.

SD-03 Product Data

Cabinets.
Countertops and Backsplash.

  Manufacturer's printed data, catalog cuts, installation and 
cleaning instructions.

SD-04 Samples

Cabinets; G-A1.
Countertops and Backsplash; G-A1.

  In lieu of individual samples, complete minimum size cabinets 
may be furnished as samples.  Mock-up units are not acceptable.  
Samples shall be of sufficient size to show color, pattern, and 
method of assembly.

  a.  Countertop and backsplash - One section, containing both.

  b.  Door and drawer front - One of each, with hardware mounted.

  c.  Countertop color samples approximately 50 x 75 mm size.

  d.  Color samples approximately 50 x 75 mm size.

1.4   DELIVERY AND STORAGE

Cabinets shall be delivered to the jobsite wrapped in a protective 
covering.  Cabinets shall be stored in accordance with manufacturer's 
recommendations in an adequately ventilated, dry location that is free of 
dust, water, or other contaminants and in a manner to permit access for 
inspection and handling.  Cabinets shall be handled carefully to prevent 
damage to the surfaces.  Damaged items that cannot be restored to like-new 
condition shall be replaced.

PART 2   PRODUCTS

2.1   CABINETS

Wall and base cabinets shall be of the same construction and same outside 
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appearance.  Door design shall be solid flush face from vendors standard 
styles.  Corner cabinets shall be equipped with notched shelving as 
indicated.  Shelves shall be fixed or fully adjustable as indicated.  
Adjustable shelves shall be capable of adjusting on approximately 75 mm 
increments.  Shelves shall be supported by self-locking clips or wood 
dowels.  Dowels shall be approximately 8 mm in diameter by40 mm long.  
Dowels shall be inserted into borings for the shelf adjustments.  Shelves 
shall be minimum 13 mm thick plywood or minimum 13 mm thick 20 kg density 
particle board.  Drawer fronts shall be 20 kg density particle board or 
hardwood plywood to match cabinet door construction.

2.1.1   Frame Type Cabinets

The cabinets shall be constructed with frame fronts and solid ends, or 
frame construction throughout.  Frame members shall be 19 mm thick by  38 mm
 wide; kiln-dried hardwood, glued together, and shall be either mortised 
and tenoned, dovetailed or doweled, nailed, stapled or screwed.  Top and 
bottom corners shall be braced with either hardwood blocks that are glued 
together with water resistant glue and nailed in place, or metal or plastic 
corner braces.  Backs of wall cabinets shall be 3 mm thick plywood, 
tempered hardboard or 9 mm thick, 20 kg density particle board.  Backs of 
base and tall cabinets shall be9 mm thick hardwood or 9 mm thick, 20 kg 
density particle board.  Bottoms of cabinets shall be minimum 9 mm thick 
plywood 20 kg density particle board or good grade plywood and shall be 
braced with wood members glued in place.  Cabinet ends shall be 16 mm thick 
hardwood plywood or 16 mm thick, 20 kg density particle board core.

2.2   COUNTERTOPS AND BACKSPLASH

2.2.1   Solid Polymer Countertops

Countertop and backsplash shall be constructed of sheet material for 
sink/lavatory cutout; as shown.   Material shall be 12.7 mm thickness, 
cast, and filled nonporous solid surfacing composed of acrylic polymer, 
mineral fillers, and pigments.  Superficial damage to a depth of 0.25 mm  
shall be repairable by sanding or polishing.  Material shall comply with 
the following performance requirements.

a.  Tensile Strength; 18.3 N/mm2, when tested in accordance with ASTM D 
638.

b.  Hardness; Barcol Impressor 50 when tested in accordance with ASTM 
D 2583.

c.  Flammability; rated Class I with a flame spread of 25 maximum and 
a smoke developed of 100 maximum when tested in accordance with 
ASTM E 84.

d.  Boiling water resistance; no effect when tested in accordance with 
NEMA LD 3.

e.  High temperature; no effect when tested in accordance with NEMA LD 
3.

f.  Liquid absorption; 0.06% maximum (24 hours) when tested in 
accordance with ASTM D 570.

g.  Sanitation; National Sanitation Foundation approval for food 
contact in accordance with Standard 51 and approval for food area 
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applications.

h.  Impact resistance; no failure for ball drop when tested in 
accordance with NEMA LD 3.

2.3   Sink/Lavatory  Rims

Sink/lavatory rims shall be of the corrosion resistant steel clamping type, 
sized to the sink, and a standard product of a manufacturer regularly 
producing this type of equipment.

2.4   FINISH

2.4.1   Cabinet Finish

Cabinets shall be provided with a factory-applied durable finish in 
accordance with KCMA ANSI/KCMA A161.1 requirements and of a type standard 
with the manufacturer.   Exposed exterior surfaces shall be melamine 
plastic finish.

2.4.2   Melamine Laminated Interior Cabinet Finish

Plywood, particle board or tempered hardboard cabinet backs shall be 
finished with a melamine laminate on the exposed side.  Particle board 
shelves shall be covered on both sides with a laminated melamine finish. 
Melamine laminate shall conform to the requirements of NEMA LD 3 and 
laminate adhesive shall be contact type applied to both surfaces.

2.4.3   Backer Sheets

Backer Sheets of high pressure plastic laminate, shall conform to NEMA LD 3, 
Grade BK20 and shall be applied to the underside of all core material.

2.5   HARDWARE

Hardware shall conform to BHMA A156.9, shall be suitable for kitchen 
cabinet use, and shall include all miscellaneous hardware for a complete 
installation.  Door hinges shall be self-closing type.  Drawer runners 
shall have nylon rollers standard with the manufacturer.  Hardware and 
fastenings for doors and drawers with particle board cores shall be of the 
through-bolt type.  The types and finishes of hardware shall be as follows:

2.5.1   Frameless Concealed Hinges (European Type)

BHMA A156.9, B01602, 135 degrees of opening, self-closing.

2.5.2   Wire Pulls

Back mounted, 100 mm long, 10 mm in diameter.

2.5.3   Catches

Magnetic catches, BHMA A156.9, B03141.

2.5.4   Adjustable Shelf Standards and Supports

BHMA A156.9, B04071; with shelf rests, B04081 and BHMA A156.9, B04104; with 
shelf brackets, B04112 as indicated.
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2.5.5   Drawer Slides

Side-mounted, full-extension, zinc-plated steel drawer slides with steel 
ball bearings, BHMA A156.9, and rated for the following loads.

2.6   COLOR, TEXTURE, AND PATTERN

Design, color, and finish shall be  as indicated on the drawings.

PART 3   EXECUTION

3.1   INSTALLATION

Cabinets shall be installed level, plumb, and true to line, and shall be 
attached to the walls or floors with suitable devices to securely anchor 
each unit.  Countertops, accessories, and hardware shall be installed as 
indicated on the drawings.  Installation shall be in accordance with the 
manufacturer's approved printed instructions.    Closer and filler strips 
and finish moldings shall be provided as required.  Prior to final 
acceptance, doors shall be aligned, and hardware shall be adjusted.

3.2   CLEANING

Cabinet and countertop surfaces shall be cleaned in accordance with 
manufacturer's instructions.

        -- End of Section --
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SECTION 12490

WINDOW TREATMENT

PART 1   WORK DESCRIPTION

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN WINDOW COVERING MANUFACTURERS ASSOICATION (AWCMA)

AWMCA 1029 (1986) Venetian Blinds

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Approved Detail Drawings; G-A1.

  Drawings showing fabrication and installation details.  Drawings 
shall show layout and locations of track, direction of draw, 
mounting heights, and details.

SD-03 Product Data

Window Treatments.
Hardware.

  Manufacturer's data composed of catalog cuts, brochures, product 
information, and maintenance instructions.

SD-04 Samples

Window Treatments; G-A1.

  Three samples of each type and color of window treatment.  Blind 
slats or louvers shall be 150 mm in length for each color.  Track 
shall be 150 mm in length. 

1.3   GENERAL

Window treatment shall be provided, complete with necessary brackets, 
fittings, and hardware.  Each window treatment type shall be a complete 
unit provided in accordance with paragraph WINDOW TREATMENT PLACEMENT 
SCHEDULE.  Equipment shall be mounted and operated as indicated.  Windows 
to receive a treatment shall be completely covered.  The Contractor shall 
take measurements at the building and shall be responsible for the proper 
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fitting and hanging of the equipment.

1.4   DELIVERY, STORAGE, AND HANDLING

Components shall be delivered to the jobsite in the manufacturer's original 
packaging with the brand or company name, item identification, and project 
reference clearly marked.  Components shall be stored in a dry location 
that is adequately ventilated and free from dust, water, or other 
contaminants and shall have easy access for inspection and handling.  
Materials shall be stored flat in a clean dry area with temperature 
maintained above 10 degrees C. 

1.5   FIELD MEASUREMENTS

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and shall advise the Contracting Officer of any 
discrepancy before performing the work.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   WINDOW BLINDS

Each blind, including hardware, accessory items, mounting brackets and 
fastenings, shall be provided as a complete unit produced by one 
manufacturer.  All parts shall be one color unless otherwise shown, and 
match the color of the blind slat.  Steel features shall be treated for 
corrosion resistance.

2.1.1   Horizontal Blinds

Horizontal blinds shall conform to FS AA-V-00200, Type II (25 mm (1 inch)  
slats) except as modified below.  Blind units shall be capable of nominally 
180 degree partial tilting operation and full-height raising.  Blinds shall 
be inside mount as shown.  Tapes for Type I slats shall be longitudinal 
reinforced vinyl plastic in 1-piece turn ladder construction.

2.1.1.1   Head Channel and Slats

Head channel shall be steel or aluminum nominal 0.61 mm for Type II.  Slats 
shall be aluminum, not less than 0.203mm thick, and of sufficient strength 
to prevent sag or bow in the finished blind.  A sufficient amount of slats 
shall be provided to assure proper control, uniform spacing, and adequate 
overlap.  There shall be no excess slats at bottom when blind rests on sill.

2.1.1.2   Controls

The slats shall be tilted by a transparent tilting wand, hung vertically by 
its own weight, and shall swivel for easy operation.  The tilter control 
shall be of enclosed construction.  Moving parts and mechanical drive shall 
be made of compatible materials which do not require lubrication during 
normal expected life.  The tilter shall tilt the slats to any desired angle 
and hold them at that angle so that any vibration or movement of ladders 
and slats will not drive the tilter and change the angle of slats.  A 
mechanism shall be included to prevent over tightening.  The wand shall be 
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of sufficient length to reach to within 1500 mm of the floor.

2.1.1.3   Intermediate Brackets

Intermediate brackets shall be provided for installation of blinds over 1500
 mm wide and shall be installed as recommended by the manufacturer.

2.2   COLOR

Color shall be as indicated on the drawings.

PART 3   EXECUTION

3.1   WINDOW TREATMENT PLACEMENT SCHEDULE

Window covering shall be provided on all Break Room windows, Room 101A, 
101, and 127E.

    
3.2   INSTALLATION

Installation shall be in accordance with the approved detail drawings and 
manufacturer's installation instructions.  Units shall be level, plumb, 
secure, and at proper height and location relative to window units.  The 
Contractor shall furnish and install supplementary or miscellaneous items 
in total, including clips, brackets, or anchorages incidental to or 
necessary for a sound, secure, and complete installation.  Installation 
shall not be initiated until completion of room painting and finishing 
operations.  Upon completion of the installation, window treatments shall 
be adjusted for form and appearance, shall be in proper operating 
condition, and shall be free from damage or blemishes.  Damaged units shall 
be repaired or replaced by the Contractor as directed by the Contracting 
Officer.

        -- End of Section --
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SECTION 13110

CATHODIC PROTECTION SYSTEM (SACRIFICIAL ANODE)
11/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 418 (1995a) Cast and Wrought Galvanic Zinc 
Anodes

ASTM B 843 (1993; R 1998) Magnesium Alloy Anodes for 
Cathodic Protection

ASTM D 1248 (1998) Polyethylene Plastics Molding and 
Extrusion Materials

CODE OF FEDERAL REGULATIONS (CFR)

40 CFR 280 Technical Standards and Corrective Action 
Requirements for Owners and Operators of 
Underground Storage Tanks (UST)

49 CFR 192 Transportation of Natural and other Gas by 
Pipeline: Minimum Federal Safety Standards

49 CFR 195 Transportation of Hazardous Liquids by 
Pipeline

NACE INTERNATIONAL (NACE)

NACE RP0169 (1996) Control of External Corrosion on 
Underground or Submerged Metallic Piping 
Systems

NACE RP0177 (1995) Mitigation of Alternating Current 
and Lightning Effects on Metallic 
Structures and Corrosion Control Systems

NACE RP0188 (1999) Discontinuity (Holiday) Testing of 
Protective Coatings

NACE RP0190 (1995) External Protective Coatings for 
Joints, Fittings, and Valves on Metallic 
Underground or Submerged Pipelines and 
Piping Systems

NACE RP0193 (1993) External Cathodic Protection of 
On-Grade Metallic Storage Tank Bottoms
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NACE RP0285 (1995) Corrosion Control of Underground 
Storage Tank Systems by Cathodic Protection

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVC) 
Tubing (EPT) and Conduit (EPC-40 and 
EPC-80)

NEMA WC 5 (1992; Rev 2, 1996) 
Thermoplastic-Insulated Wire and Cable for 
the Transmission and Distribution of 
Electrical Energy

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 6 (1997) Rigid Metal Conduit

UL 510 (1994; Rev thru Apr 1998) Polyvinyl 
Chloride, Polyethylene, and Rubber 
Insulating Tape

UL 514A (1996; Rev Dec 1999) Metallic Outlet Boxes

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Drawings; G-A1.

  Six copies of detail drawings consisting of a complete list of 
equipment and material including manufacturer's descriptive and 
technical literature, catalog cuts, results of system design 
calculations including soil-resistivity, installation instructions 
and certified test data stating the maximum recommended anode 
current output density and the rate of gaseous production if any 
at that current density.  Detail drawings shall contain complete 
wiring and schematic diagrams and any other details required to 
demonstrate that the system has been coordinated and will function 
properly as a unit.

Contractor's Modifications; G-A1.

  Six copies of detail drawings showing proposed changes in 
location, scope of performance indicating any variations from, 
additions to, or clarifications of contract drawings.  The 
drawings shall show proposed changes in anode arrangement, anode 
size and number, anode materials and layout details, conduit size, 
wire size, mounting details, wiring diagram, method for 
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electrically-isolating each pipe, and any other pertinent 
information to proper installation and performance of the system.

SD-03 Product Data

Equipment; G-A1.

  Within 30 days after receipt of notice to proceed, an itemized 
list of equipment and materials including item number, quantity, 
and manufacturer of each item.  The list shall be accompanied by a 
description of procedures for each type of testing and 
adjustments, including testing of coating for thickness and 
holidays.  Installation of materials and equipment shall not 
commence until this submittal is approved.

Spare Parts.

  Spare parts data for each different item of material and 
equipment specified, after approval of detail drawings and not 
later than six (6) months prior to the date of beneficial 
occupancy.  The data shall include a complete list of parts, 
special tools, and supplies, with current unit prices and source 
of supply.  One (1) spare anode of each type shall be furnished.

SD-06 Test Reports

Tests and Measurements; G-A.

  Test reports in booklet form tabulating all field tests and 
measurements performed, upon completion and testing of the 
installed system and including close interval potential survey, 
casing and interference tests, final system test verifying 
protection, insulated joint and bond tests, and holiday coating 
test.  A certified test report showing that the connecting method 
has passed a 120-day laboratory test without failure at the place 
of connection, wherein the anode is subjected to maximum 
recommended current output while immersed in a three percent 
sodium chloride solution.

Contractor's Modifications; G-A.

  Final report regarding Contractor's modifications.  The report 
shall include pipe-to-soil measurements throughout the affected 
area, indicating that the modifications improved the overall 
conditions, and current measurements for anodes.  The following 
special materials and information are required:  taping materials 
and conductors; zinc grounding cell, installation and testing 
procedures, and equipment; coating material; system design 
calculations for anode number, life, and parameters to achieve 
protective potential; backfill shield material and installation 
details showing waterproofing; bonding and waterproofing details; 
insulated resistance wire; exothermic weld equipment and material.

SD-07 Certificates

Cathodic Protection System.

  Proof that the materials and equipment furnished under this 
section conform to the specified requirements contained in the 
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referenced standards or publications.  The label or listing by the 
specified agency will be acceptable evidence of such compliance.

Services of "Corrosion Expert"; G-A.

  Evidence of qualifications of the "corrosion expert."

      a.   The "corrosion expert's" name and qualifications shall 
be certified in writing to the Contracting Officer prior to the 
start of construction.

      b.   Certification shall be submitted giving the name of the 
firm, the number of years of experience, and a list of not less 
than five (5) of the firm's installations three (3) or more years 
old that have been tested and found satisfactory.

SD-10 Operation and Maintenance Data

Cathodic Protection System.

  Before final acceptance of the cathodic protection system, six 
copies of operating manuals outlining the step-by-step procedures 
required for system startup, operation, adjustment of current 
flow, and shutdown.  The manuals shall include the manufacturer's 
name, model number, service manual, parts list, and brief 
description of all equipment and their basic operating features.  
Six copies of maintenance manual, listing routine maintenance 
procedures, recommendation for maintenance testing, possible 
breakdowns and repairs, and troubleshooting guides.  The manuals 
shall include single-line diagrams for the system as installed; 
instructions in making pipe-to-reference cell and 
tank-to-reference cell potential measurements and frequency of 
monitoring; instructions for dielectric connections, interference 
and sacrificial anode bonds; instructions shall include 
precautions to ensure safe conditions during repair of pipe or 
other metallic systems.  The instructions shall be neatly bound 
between permanent covers and titled "Operating and Maintenance 
Instructions."  These instructions shall be submitted for the 
Contracting Officer's approval.  The instructions shall include 
the following:

      a.   As-built drawings, to scale of the entire system, 
showing the locations of the piping, location of all anodes and 
test stations, locations of all insulating joints, and 
structure-to-reference cell potentials as measured during the 
tests required by Paragraph:  TESTS AND MEASUREMENTS, of this 
section.

      b.   Recommendations for maintenance testing, including 
instructions in making pipe-to-reference cell potential 
measurements and frequency of testing.

      c.   All maintenance and operating instructions and 
nameplate data shall be in English.

      d.   Instructions shall include precautions to insure safe 
conditions during repair of pipe system.

1.3   GENERAL REQUIREMENTS
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The Contractor shall furnish and install a complete, operating, sacrificial 
anode cathodic protection system in complete compliance with NFPA 70, with 
all applicable Federal, State, and local regulations and with minimum 
requirements of this contract.   The services required include planning, 
installation, adjusting and testing of a cathodic protection system, using 
sacrificial anodes for cathodic protection of the Water, Fire Protection and
 Gas  lines, their connectors and lines under the slab or floor foundation.
  The cathodic protection system shall include anodes, cables, connectors, 
corrosion protection test stations, and any other equipment required for a 
complete operating system providing the NACE criteria of protection as 
specified.  Insulators are required whenever needed to insulate the pipes 
from any other structure. The cathodic protection shall be provided on Water, 
Fire Protection and Gas pipes.

1.3.1   Services of "Corrosion Expert"

The Contractor shall obtain the services of a "corrosion expert" to 
supervise, inspect, and test the installation and performance of the 
cathodic protection system.  "Corrosion expert" refers to a person, who by 
thorough knowledge of the physical sciences and the principles of 
engineering and mathematics, acquired by professional education and related 
practical experience, is qualified to engage in the practice of corrosion 
control of buried or submerged metallic surfaces. Such a person must be 
accredited or certified by the National Association of Corrosion Engineers 
(NACE) as a NACE Accredited Corrosion Specialist or a NACE certified 
Cathodic Protection (CP) Specialist or be a registered professional 
engineer who has certification or licensing that includes education and 
experience in corrosion control of buried or submerged metallic piping and 
tank systems, if such certification or licensing includes 5 years 
experience in corrosion control on underground metallic surfaces of the 
type under this contract.  The "corrosion expert" shall make at least 3 
visits to the project site.  The first of these visits shall include 
obtaining soil resistivity data, acknowledging the type of pipeline 
coatings to be used and reporting to the Contractor the type of cathodic 
protection required.  Once the submittals are approved and the materials 
delivered, the "corrosion expert" shall revisit the site the ensure the 
Contractor understands installation practices and laying out the 
components.  The third visit shall involve testing the installed cathodic 
protection systems and training applicable personnel on proper maintenance 
techniques.  The "corrosion expert" shall supervise installation and 
testing of all cathodic protection.

1.3.2   Contractor's Modifications

The specified system is based on a complete system with magnesium 
sacrificial anodes.  The Contractor may modify the cathodic protection 
system after review of the project, site verification, and analysis, if the 
proposed modifications include the anodes specified and will provide better 
overall system performance.  The modifications shall be fully described, 
shall be approved by the Contracting Officer's representative, and shall 
meet the following criteria.  The proposed system shall achieve a minimum 
pipe-to-soil "instant off" potential of minus 850 millivolts with reference 
to a saturated copper-copper sulfate reference cell on the underground 
components of the piping or other metallic surface.  The Contractor shall 
take resistivity measurements of the soil in the vicinity of the pipes and 
ground bed sites.  Based upon the measurements taken, the current and 
voltage shall be required to produce a minimum of minus 850 millivolts 
"instant off" potential between the structure being tested and the 
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reference cell.  This potential shall be obtained over 95 percent of the 
metallic area.  The anode system shall be designed for a life of 
twenty-five (25) years of continuous operation.

1.3.3   Isolators

Isolators are required to insulate the indicated pipes from any other 
structure.  Isolators shall be provided with lightning protection and a 
test station.

1.3.4   Anode and Bond Wires

A minimum of 5 magnesium anodes with an unpackaged weight of 7.7 kilograms 
shall be provided uniform distances along the metallic pipe lines.  A 
minimum of 3 test stations shall be used for these anodes.  These anodes 
shall be in addition to anodes for the pipe under concrete slab and casing 
requirements.  For each cathodic system, the metallic components and 
structures to be protected shall be made electrically continuous.  This 
shall be accomplished by installing bond wires between the various 
structures.  Bonding of existing buried structures may also be required to 
preclude detrimental stray current effects and safety hazards.  Provisions 
shall be included to return stray current to its source without damaging 
structures intercepting the stray current.  The electrical isolation of 
underground facilities in accordance with acceptable industry practice 
shall be included under this section.  All tests shall be witnessed by the 
Contracting Officer.

1.3.5   Surge Protection

Approved zinc grounding cells or sealed weatherproof lightning arrestor 
devices shall be installed across insulated flanges or fittings installed 
in underground piping as indicated on the drawings.  The arrestor shall be 
gapless, self-healing, solid state type.  Zinc anode composition shall 
conform to ASTM B 418, Type II.  Lead wires shall be number 6 AWG copper 
with high molecular weight polyethylene (HMWPE) insulation.  The zinc 
grounding cells shall not be prepackaged in backfill but shall be installed 
as detailed on the drawings.  Lightning arrestors or zinc grounding cells 
are not required for insulated flanges on metallic components used on 
nonmetallic piping systems.

1.3.6   Summary of Services Required

The scope of services shall include, but shall not be limited to, the 
following:

      a.   Close-interval potential surveys.

      b.   Cathodic Protection Systems.

      c.   System testing.
    
      d.   Operating and maintenance manual.

      e.   Insulator testing and bonding testing.

      f.   Coating and holiday testing shall be submitted within 45 days of 
notice to proceed. 

1.3.7   Nonmetallic Pipe System
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In the event pipe other than metallic pipe is approved and used in lieu of 
metallic pipe, all metallic components of this pipe system shall be 
protected with cathodic protection.  Detailed drawings of cathodic 
protection for each component shall be submitted to the Contracting Officer 
for approval within 45 days after date of receipt of notice to proceed, and 
before commencement of any work.

1.3.7.1   Coatings

Coatings for metallic components shall be as required for metallic 
fittings.  Protective covering (coating and taping) shall be completed and 
tested on each metallic component (such as valves, hydrants and fillings).  
This covering shall be as required for underground metallic pipe.  Each 
test shall be witnessed by the Contracting Officer.  Coatings shall be 
selected, applied, and inspected in accordance with NACE RP0190 and as 
specified in these specifications.  The use of nonmetallic pipe does not 
change other requirements of the specifications.  Any deviations due to the 
use of nonmetallic pipe shall be submitted for approval.

1.3.7.2   Tracer Wire

When a nonmetallic pipe line is used to extend or add to an existing 
metallic line, an insulated No. 8 AWG copper wire shall be thermit-welded 
to the existing metallic line and run the length of the new nonmetallic 
line. This wire shall be used as a locator tracer wire and to maintain 
continuity to any future extensions of the pipe line.

1.3.8   Tests of Components

A minimum of four (4) tests shall be made at each metallic component in the 
piping system.  Two (2) measurements shall be made directly over the anodes 
and the other two (2) tests shall be over the outer edge of the component, 
but at the farthest point from the anodes.  Structure and pipes shall be 
shown with the cathodic protection equipment.  All components of the 
cathodic protection system shall be shown on drawings, showing their 
relationship to the protected structure or component.  A narrative shall 
describe how the cathodic protection system will work and provide testing 
at each component.  Components requiring cathodic protection shall include 
but not be limited to the following:

      a.   Pipes under the floor slab or foundations.

      b.   PIV.

      c.   Shutoff valves.

      d.   Metallic pipe extended from aboveground locations.

      e.   Each connector or change-of-direction device.

      f.   Any metallic pipe component or section.

      g.   Backflow preventor. 

1.3.9   Drawings

Detailed drawings shall be provided showing location of anodes, insulated 
fittings, test stations, permanent reference cells, and bonding.  Locations 
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shall be referenced to two (2) permanent facilities or mark points.

1.3.10   Electrical Potential Measurements

All potential tests shall be made at a minimum of 3 meter intervals 
witnessed by the Contracting Officer.  Submittals shall identify test 
locations on separate drawing, showing all metal to be protected and all 
cathodic protection equipment.  Test points equipment and protected metal 
shall be easily distinguished and identified.

1.3.11   Achievement of Criteria for Protection

All conductors, unless otherwise shown, shall be routed to or through the 
test stations.  Each system provided shall achieve a minimum pipe-to-soil 
"instant off" potential of minus 850 millivolt potentials with reference to 
a saturated copper-copper-sulfate reference cell on all underground 
components of the piping. Based upon the measurements taken, the current 
and voltage of the anodes should be adjusted as required to produce a 
minimum of minus 850 millivolts "instant off" potential between the 
structure being tested and the reference cell.  This potential should be 
obtained over 95 percent of the metallic area.  This must be achieved 
without the "instant off" potential exceeding 1150 millivolts.  Testing 
will be witnessed by the Contracting Officer.  Additional anodes shall be 
provided by the Contractor if required to achieve the minus 850 millivolts 
"instant off".  Although acceptance criteria of the cathodic protection 
systems are defined in NACE RP0169, for this project the "instant off" 
potential of minus 850 millivolts is the only acceptable criteria.

1.3.12   Metallic Components and Typicals

      a.   Metallic components:  As a minimum, each metallic component 
shall be protected with two (2) magnesium anodes. This number of anodes is 
required to achieve minus 850 millivolts "instant off" potential on the 
metallic area and at the same time not provide overvoltage above 1150 
millivolts "instant off."  As a minimum, the magnesium anode unpackaged 
weight shall be 7.7 kilograms.  The magnesium anodes shall be located on 
each side of the metallic component and routed through a test station.

      b.   Fire Hydrants:  Fire hydrant pipe components shall have a 
minimum of two (2) anodes.  These magnesium anodes shall have an unpackaged 
weight of 7.7 kilograms (17 lbs).

      c.   Pipe Under Concrete Slab:  Pipe under concrete slab shall have a 
minimum of 2 magnesium anodes.  These magnesium anodes shall have an 
unpackaged weight of 7.7kilograms.  Pipe under concrete slab shall have 1 
permanent reference electrodes located under the slab.  One (1) permanent 
reference electrode shall be located where the pipe enters the concrete 
slab.  All conductors shall be routed to a test station.

      d.   Valves:  Each valve shall be protected with 1 magnesium anodes.  
The magnesium anode shall have an unpackaged weight of 7.7 kilograms.

      e.   Metallic Pipe Component or Section:  Each section of metallic 
pipe shall be protected with 2 magnesium anodes.  The magnesium anodes 
shall have an unpackaged weight of 7.7 kilograms.

      f.   Connectors or Change-of-Direction Devices:  Each 
change-of-direction device shall be protected with 2 magnesium anodes.  The 
magnesium anode shall have an unpackaged weight of 7.7 kilograms.
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1.3.13   Metallic Component Coating

Coatings for metallic components shall be as required for metallic fittings 
as indicated.  This will include fire hydrants, T's, elbows, valves, etc.  
Coatings shall be selected, applied, and inspected in accordance with NACE 
RP0190 and as specified in these specifications.

PART 2   PRODUCTS

2.1   MAGNESIUM ANODES

A minimum of 2 anodes shall be installed on the Pipe system.  See Paragraph 
METALLIC COMPONENTS AND TYPICALS for additional anodes under slab.

2.1.1   Anode Composition

Anodes shall be of high-potential magnesium alloy, made of primary 
magnesium obtained from sea water or brine, and not made from scrap metal.  
Magnesium anodes shall conform to ASTM B 843 and to the following analysis 
(in percents) otherwise indicated:

               Aluminum, max.               0.010
               Manganese, max.              0.50 to 1.30
               Zinc                         0.05
               Silicon, max.                0.05
               Copper, max.                 0.02
               Nickel, max.                 0.001
               Iron, Max.                   0.03
               Other impurities, max.       0.05 each or 0.3 max. total
               Magnesium                    Remainder

The Contractor shall furnish spectrographic analysis on samples from each 
heat or batch of anodes used on this project.

2.1.2   Dimensions and Weights

Dimensions and weights of anodes shall be approximately as follows:

TYPICAL MAGNESIUM ANODE SIZE

                    (Cross sections may be round, square, or D shaped)

                                NOMINAL  GROSS
   NOMINAL      APPROX.         WT kg PACKAGED      NOMINAL PACKAGE
   WT. kg.      SIZE (mm)       IN BACKFILL         DIMENSIONS (mm)
   _________________________________________________________________________

      1.4      76 X 76 X 127         3.6            133 X 133 X 203
      2.3      76 X 76 X 203         5.9            133 X 133 X 286
      4.1      76 X 76 X 356        12.3            133 X 508
      5.5     102 X 102 X 305       14.5            191 X 457
      7.7     102 X 102 X 432       20.5            191 X 610
     14.5     127 X 127 X 521       30.9            216 X 711
     22.7     178 X 178 X 406       45.5            254 X 610

2.1.3   Packaged Anodes

Anodes shall be provided in packaged form with the anode surrounded by 
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specially-prepared quick-wetting backfill and contained in a water 
permeable cloth or paper sack.  Anodes shall be centered by means of 
spacers in the backfill material.  The backfill material shall have the 
following composition, unless otherwise indicated:

         Material                  Approximate Percent by Weight

         Gypsum                                    75
         Bentonite                                 20
         Sodium Sulphate                            5

           Total                                  100

2.1.4   Connecting Wire

2.1.4.1   Wire Requirements

Wire shall be No. 10 AWG solid copper wire, not less than 3 meters long, 
unspliced, complying with NFPA 70, Type TW insulation.  Connecting wires 
for magnesium anodes shall be factory installed with the place or emergence 
from the anode in a cavity sealed flush with a dielectric sealing compound.

2.1.4.2   Anode Header Cable

Cable for anode header and distribution shall be No. 10 AWG stranded copper 
wire with type CP high molecular weight polyethylene, 2.8 mm thick 
insulation, 600-volt rating, in accordance with NEMA WC 5.

2.2   MISCELLANEOUS MATERIALS

2.2.1   Electrical Wire

Wire shall be No. 10 AWG stranded copper wire with NFPA 70, Type OCM 
insulation.  

2.2.1.1   Wire Splicing

Connecting wire splicing shall be made with copper compression connectors 
or exothermic welds, following instructions of the manufacturer.  Single 
split-bolt connections shall not be used.  Sheaths for encapsulating 
electrical wire splices to be buried underground shall fit the insulated 
wires entering the spliced joints and epoxy potting compound shall be as 
specified below.

2.2.1.2   Test Wires

Test wires shall be AWG No. 12 stranded copper wire with NFPA 70, Type TW 
or RHW or polyethylene insulation.

2.2.1.3   Resistance Wire

Resistance wire shall be AWG No. 16 or No. 22 nickel-chromium wire.

2.2.2   Conduit

Rigid galvanized steel conduit and accessories shall conform to UL 6. Non 
metallic conduit shall conform to NEMA TC 2.

2.2.3   Test Boxes and Junctions Boxes
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Boxes shall be outdoor type conforming to UL 514A.

2.2.4   Joint, Patch, Seal, and Repair Coating

Sealing and dielectric compound shall be a black, rubber based compound 
that is soft, permanently pliable, tacky, moldable, and unbacked.  Compound 
shall be applied as recommended by the manufacturer, but not less than 13 mm
thick.  Coating compound shall be cold-applied coal-tar base mastic.  
Pressure-sensitive vinyl plastic electrical tape shall conform to UL 510.

2.2.5   Backfill Shields

Shields shall consist of approved pipeline wrapping or 
fiberglass-reinforced, coal-tar impregnated tape, or plastic weld caps, 
specifically made for the purpose and installed in accordance with the 
manufacturer's recommendations.  When joint bonds are required, due to the 
use of mechanical joints, the entire joint shall be protected by the use of 
a kraft paper joint cover.  The joint cover shall be filled with poured-in, 
hot coat-tar enamel.

2.2.6   Epoxy Potting Compound

Compound for encapsulating electrical wire splices to be buried underground 
shall be a two package system made for the purpose.

2.2.7   Test Stations

Stations shall be of the aboveground and shall be the standard product of a 
recognized manufacturer.  Test stations shall be complete with an insulated 
terminal block having the required number of terminals.  The test station 
shall be provided with a lockable over and shall have an embossed legend, 
"C.P. Test."  A minimum of one (1) test station shall be provided each 
component of the pipe.  A minimum of six (6) terminals shall be provided in 
each test station.  A minimum of two (2) leads are required to the metallic 
pipe from each test station.  Other conductors shall be provided for each 
anode, other foreign pipe, and reference cells as required.  

2.2.8   Joint and Continuity Bonds

Bonds shall be provided across all joints in the metallic  lines, across 
any electrically discontinuous connections and all other pipes and 
structures with other than welded or threaded joints that are included in 
this cathodic protection system.  Unless otherwise specified in the 
specifications, bonds between structures and across joints in pipe with 
other than welded or threaded joints shall be No. 8 AWG stranded copper 
cable with polyethylene insulation.  Bonds between structures shall contain 
sufficient slack for any anticipated movement between structures.  Bonds 
across pipe joints shall contain a minimum of 102 mm of slack to allow for 
pipe movement and soil stress.  Bonds shall be attached by exothermic 
welding.  Exothermic weld areas shall be insulated with coating compound 
and approved, and witnessed by the Contracting Officer.  Continuity bonds 
shall be installed as necessary to reduce stray current interference.  
Additional joint bondings shall be accomplished by the Contractor where the 
necessity is discovered during construction or testing or where the 
Contracting Officer's representative directs that such bonding be done.  
Joint bonding shall include all associated excavation and backfilling.  
There shall be a minimum of two (2) continuity bonds between each structure 
and other than welded or threaded joints.  The Contractor shall test for 
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electrical continuity across all joints with other than welded or threaded 
joints and across all metallic portions or components. The Contractor shall 
provide bonding as required and as specified above until electrical 
continuity is achieved.  Bonding test data shall be submitted for approval.

2.2.9   Resistance Bonds

Resistance bonds should be adjusted as outlined in this specification.  
Alternate methods may be used if they are approved by the Contracting 
Officer.

2.2.10   Stray Current Measurements

Stray current measurements should be performed at each test station.  Stray 
currents resulting from lightning or overhead alternating current (AC) 
power transmission systems shall be mitigated in accordance with NACE RP0177.

2.2.11   Electrical Isolation of Structures

As a minimum, isolating flanges or unions shall be provided at the 
following locations:

      a.   Connection of new metallic piping or components to existing 
piping.

      b.   Pressure piping under floor slab to a building.

Isolation shall be provided at metallic connection of all lines to existing 
system and where connecting to a building.  Additionally, isolation shall 
be provided between water and/or gas line; and foreign pipes that cross the 
new lines within 3.05 m. Isolation fittings, including isolating flanges 
and couplings, shall be installed aboveground or in a concrete pit.

2.2.11.1   Electrically Isolating Pipe Joints

Electrically isolating pipe joints shall be of a type that is in regular 
factory production.

2.2.11.2   Electrically Conductive Couplings

Electrically conductive couplings shall be of a type that has a published 
maximum electrical resistance rating given in the manufacturer's 
literature.  Cradles and seals shall be of a type that is in regular 
factory production made for the purpose of electrically insulating the 
carrier pipe from the casing and preventing the incursion of water into the 
annular space.

2.2.11.3   Insulating Joint Testing

A Model 601 Insulation Checker, as manufactured by "Gas Electronics", or an 
approved equal, shall be used for insulating joint (flange) electrical 
testing.

2.2.12   Resistance Wire

Wire shall be No. 16 or No. 22 nickel-chromium wire with TW insulation.

2.2.13   Electrical Connections
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Electrical connections shall be done as follows:

      a.   Exothermic welds shall be "Cadweld"or an approved equal.  Use of 
this material shall be in strict accordance with the manufacturer's 
recommendations.

      b.   Electrical-shielded arc welds shall be approved for use on steel 
pipe by shop drawing submittal action.

      c.   Brazing shall be as specified in Paragraph:  Lead Wire 
Connections.

2.2.14   Electrical Tape

Pressure-sensitive vinyl plastic electrical tape shall conform to UL 510.

2.2.15   Permanent Reference Electrodes

Permanent reference electrodes shall be Cu-CuS04 electrodes suitable for 
direct burial.  Electrodes shall be guaranteed by the supplier for 15 
years' service in the environment in which they shall be placed.  
Electrodes shall be installed directly beneath pipe, or metallic component.

PART 3   EXECUTION

3.1   CRITERIA OF PROTECTION

Acceptance criteria for determining the adequacy of protection on a buried 
underground pipe shall be in accordance with NACE RP0169 and as specified 
below.

3.1.1   Iron and Steel

The following method (a) shall be used for testing cathodic protection 
voltages.  If more than one method is required, method (b) shall be used.

      a.   A negative voltage of at least minus 850 millivolts as measured 
between the underground component and a saturated copper-copper sulphate 
reference electrode connecting the earth (electrolyte) directly over the 
underground component.  Determination of this voltage shall be made with 
the cathodic protection system in operation.  Voltage drops shall be 
considered for valid interpretation of this voltage measurement.  A minimum 
of minus 850 millivolts "instant off" potential between the underground 
component being tested and the reference cell shall be achieved over 95 
percent of the area of the structure.  Adequate number of measurements 
shall be obtained over the entire structure, pipe, tank, or other metallic 
component to verify and record achievement of minus 850 millivolts "instant 
off."  This potential shall be obtained over 95 percent of the total 
metallic area without the "instant off" potential exceeding 1200 millivolts.

      b.   A minimum polarization voltage shift of 100 millivolts as 
measured between the underground component and a saturated copper-copper 
sulphate reference electrode contacting the earth directly over the 
underground component.  This polarization voltage shift shall be determined 
by interrupting the protective current and measuring the polarization 
decay.  When the protective current is interrupted, an immediate voltage 
shift will occur.  The voltage reading, after the immediate shift, shall be 
used as the base reading from which to measure polarization decay. 
Measurements achieving 100 millivolts decay shall be made over 95 percent 
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of the metallic surface being protected.

      c.   For any metallic component, a minimum of four (4) measurements 
shall be made using subparagraph (a), above, and achieving the "instant 
off" potential of minus 850 millivolts.  Two (2) measurements shall be made 
over the anodes and two (2) measurements shall be made at different 
locations near the component and farthest away from the anode.

3.1.2   Copper Piping

For copper piping, the following criteria shall apply:  A minimum of 100 
millivolts of cathodic polarization between the structure surface and a 
stable reference electrode contacting the electrolyte.  The polarization 
voltage shift shall be determined as outlined for iron and steel.

3.2   ANODE STORAGE AND INSTALLATION

3.2.1   Anode Storage

Storage area for magnesium anodes will be designated by the Contracting 
Officer.  If anodes are not stored in a building, tarps or similar 
protection should be used to protect anodes from inclement weather.  
Packaged anodes, damaged as a result of improper handling or being exposed 
to rain, shall be resacked by the Contractor and the required backfill 
added.

3.2.2   Anode Installation

Unless otherwise authorized, installation shall not proceed without the 
presence of the Contracting Officer.  Anodes of the size specified shall be 
installed to the depth indicated and at the locations shown.  Locations may 
be changed to clear obstructions with the approval of the Contracting 
Officer.  Anodes shall be installed in sufficient number and of the 
required type, size, and spacing to obtain a uniform current distribution 
over the surface of the structure.  The anode system shall e designed for a 
life of 25 years of continuous operation.  Anodes shall be installed as 
indicated in a dry condition after any plastic or waterproof protective 
covering has been completely removed from the water permeable, permanent 
container housing the anode metal.  The anode connecting wire shall not be 
used for lowering the anode into the hole.  The annular space around the 
anode shall be backfilled with fine earth in 150 mm layers and each layer 
shall be hand tamped.  Care must be exercised not to strike the anode or 
connecting wire with the tamper.  Approximately 20liters of water shall be 
applied to each filled hole after anode backfilling and tamping has been 
completed to a point about 150 mm above the anode.  After the water has 
been absorbed by the earth, backfilling shall be completed to the ground 
surface level.

3.2.2.1   Single Anodes

Single anodes, spaced as shown, shall be connected to the pipeline, 
allowing adequate slack in the connecting wire to compensate for movement 
during backfill operation.

3.2.2.2   Groups of Anodes

Groups of anodes, shall be connected to an anode header cable.  The anode 
header cable shall make contact with the structure to be protected only 
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through a test station.  Anode lead connection to the anode header cable 
shall be made by an approved crimp connector or exothermic weld and splice 
mold kit with appropriate potting compound.

3.2.2.3   Welding Methods

Connections to ferrous pipe shall be made by exothermic weld methods 
manufactured for the type of pipe supplied.  Electric arc welded 
connections and other types of welded connections to ferrous pipe and 
structures shall be approved before use.

3.2.3   Anode Placement - General

Packaged anodes shall be installed completely dry, and shall be lowered 
into holes by rope sling or by grasping the cloth gather.  The anode lead 
wire shall not be used in lowering the anodes. The hole shall be backfilled 
with fine soil in 150 mm layers and each layer shall be hand-tamped around 
the anode.  Care must be exercised not to strike the anode or lead wire 
with the tamper. If immediate testing is to be performed, water shall be 
added only after backfilling and tamping has been completed to a point 150 
mm above the anode.  Approximately 8 liters of water may be poured into the 
hole.  After the water has been absorbed by the soil, backfilling and 
tamping may be completed to the top of the hole.  Anodes shall be installed 
as specified or shown. In the event a rock strata is encountered prior to 
achieving specified augered-hole depth, anodes may be installed 
horizontally to a depth at least as deep as the bottom of the pipe, with 
the approval of the Contracting Officer.

3.2.4   Underground Pipeline

Anodes shall be installed at a minimum of 2.5 meters and a maximum of3 
meters from the line to be protected.

3.2.5   Installation Details

Details shall conform to the requirements of this specification.  Details 
shown on the drawings are indicative of the general type of material 
required, and are not intended to restrict selection to material of any 
particular manufacturer.

3.2.6   Lead Wire Connections

3.2.6.1   Underground Pipeline (Metallic)

To facilitate periodic electrical measurements during the life of the 
sacrificial anode system and to reduce the output current of the anodes, if 
required, all anode lead wires shall be connected to a test station and 
buried a minimum of 610 mm in depth.  The cable shall be No. 10 AWG, 
stranded copper, polyethylene or RHW-USE insulated cable.  The cable shall 
make contact with the structure only through a test station.  Resistance 
wire shall be installed between the cable and the pipe cable, in the test 
station, to reduce the current output, if required.  Anode connections, 
except in the test station, shall be made with exothermic welding process, 
and shall be insulated by means of at least three (3) layers of electrical 
tape; and all lead wire connections shall be installed in a moistureproof 
splice mold kit and filled with epoxy resin.  Lead wire-to-structure 
connections shall be accomplished by an exothermic welding process.  All 
welds shall be in accordance with the manufacturer's recommendations.  A 
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backfill shield filled with a pipeline mastic sealant or material 
compatible with the coating shall be placed over the weld connection and 
shall be of such diameter as to cover the exposed metal adequately.

3.2.6.2   Resistance Wire Splices

Resistance wire connections shall be accomplished with silver solder and 
the solder joints wrapped with a minimum of three (3) layers of 
pressure-sensitive tape.  Lead wire connections shall be installed in a 
moistureproof splice mold kit and filled with epoxy resin.

3.2.7   Location of Test Stations

Test stations shall be of the type and location shown and shall be curb box 
mounted.  Buried insulating joints shall be provided with test wire 
connections brought to a test station.  Unless otherwise shown, other test 
stations shall be located as follows:

      a.   At 100 m intervals or less.

      b.   Where the pipe or conduit crosses any other metal pipe.

      c.   At both ends of casings under roadways and railways.

      d.   Where both sides of an insulating joint are not accessible above 
ground for testing purposes.

3.2.8   Underground Pipe Joint Bonds

Underground pipe having other than welded or threaded coupling joints shall 
be made electrically continuous by means of a bonding connection installed 
across the joint.

3.3   ELECTRICAL ISOLATION OF STRUCTURES

3.3.1   Isolation Joints and Fittings

Isolating fittings, including main line isolating flanges and couplings, 
shall be installed aboveground, or within manholes, wherever possible.  
Where isolating joints must be covered with soil, they shall be fitted with 
a paper joint cover specifically manufactured for covering the particular 
joint, and the space within the cover filled with hot coal-tar enamel.  
Isolating fittings in lines entering buildings shall be located at least 
305 mm above grade of floor level, when possible.  Isolating joints shall 
be provided with grounding cells to protect against over-voltage surges or 
approved surge protection devices.  The cells shall provide a low 
resistance across isolating joint without excessive loss of cathodic 
current.

3.3.2   Gas Distribution Piping

Electrical isolation shall be provided at each building riser pipe to the 
pressure regulator, at all points where a short to another structure or to 
a foreign structure may occur, and at other locations as indicated on the 
drawings.

3.4   TRENCHING AND BACKFILLING

Trenching and backfilling shall be in accordance with Section 02316 
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EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITY SYSTEMS.

3.5   TESTS AND MEASUREMENTS

3.5.1   Baseline Potentials

Each test and measurement will be witnessed by the Contracting Officer.  
The Contractor shall notify the Contracting Officer a minimum of five (5) 
working days prior to each test.  After backfill of the pipe, the static 
potential-to-soil of the pipe shall be measured.  The locations of these 
measurements shall be identical to the locations specified for pipe-
to-reference electrode potential measurements.  The initial measurements 
shall be recorded.

3.5.2   Isolation Testing

Before the anode system is connected to the pipe, an isolation test shall 
be made at each isolating joint or fitting.  This test shall demonstrate 
that no metallic contact, or short circuit exists between the two isolated 
sections of the pipe.  Any isolating fittings installed and found to be 
defective shall be reported to the Contracting Officer.

3.5.2.1   Insulation Checker

A Model 601 insulation checker, as manufactured by "Gas Electronics", , 
using the continuity check circuit, shall be used for isolating joint 
(flange) electrical testing.  Testing shall conform to the manufacturer's 
operating instructions.  Test shall be witnessed by the Contracting 
Officer.  An isolating joint that is good will read full scale on the 
meter.  If an isolating joint is shorted, the meter pointer will be 
deflected or near zero on the meter scale.  Location of the fault shall be 
determined from the instructions, and the joint shall be repaired.  If an 
isolating joint is located inside a vault, the pipe shall be sleeved with 
insulator when entering and leaving the vault. 

3.5.2.2   Cathodic Protection Meter

A Model B3A2 cathodic protection meter, as manufactured by "M.C. Miller",, 
using the continuity check circuit, shall be used for isolating joint 
(flange) electrical testing.  This test shall be performed in addition to 
the Model 601 insulation checker.  Continuity is checked across the 
isolation joint after the test lead wire is shorted together and the meter 
adjusted to scale.  A full-scale deflection indicates the system is shorted 
at some location.  The Model 601 verifies that the particular insulation 
under test is good and the Model B3A2 verifies that the system is isolated. 
 If the system is shorted, further testing shall be performed to isolate 
the location of the short.

3.5.3   Anode Output

As the anodes or groups of anodes are connected to the pipe , current 
output shall be measured with an approved clamp-on milliammeter, calibrated 
shunt with a suitable millivoltmeter or multimeter, or a low resistance 
ammeter.  (Of the three methods, the low-resistance ammeter is the least 
desirable and most inaccurate.  The clamp-on milliammeter is the most 
accurate.)  The valves obtained and the date, time, and location shall be 
recorded.

3.5.4   Reference Electrode Potential Measurements
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Upon completion of the installation and with the entire cathodic protection 
system in operation, electrode potential measurements shall be made using a 
copper-copper sulphate reference electrode and a potentiometer-voltmeter, 
or a direct-current voltmeter having an internal resistance (sensitivity) 
of not less than 10 megohms per volt and a full scale of 10 volts.  The 
locations of these measurements shall be identical to the locations used 
for baseline potentials.  The values obtained and the date, time, and 
locations of measurements shall be recorded.  No less than eight (8) 
measurements shall be made over any length of line or component.  
Additional measurements shall be made at each distribution service riser, 
with the reference electrode placed directly over the service line.

3.5.5   Location of Measurements

3.5.5.1   Piping or Conduit

For coated piping or conduit, measurements shall be taken from the 
reference electrode located in contact with the earth, directly over the 
pipe.  Connection to the pipe shall be made at service risers, valves, test 
leads, or by other means suitable for test purposes.  Pipe-to-soil 
potential measurements shall be made at intervals not exceeding 1.5 .  The 
Contractor may use a continuous pipe-to-soil potential profile in lieu of 
1.5 meter interval pipe-to-soil potential measurements.  Additional 
measurements shall be made at each distribution service riser, with the 
reference electrode placed directly over the service line adjacent to the 
riser.  Potentials shall be plotted versus distance to an approved scale.  
Locations where potentials do not meet or exceed the criteria shall be 
identified and reported to the Contracting Officer's representative.

3.5.5.2   Interference Testing

Before final acceptance of the installation, interference tests shall be 
made with respect to any foreign pipes in cooperation with the owner of the 
foreign pipes.  A full report of the tests giving all details shall be 
made.  Stray current measurements shall be performed at all isolating 
locations and at locations where the new pipeline crosses foreign metallic 
pipes.  The method of measurements and locations of measurements shall be 
submitted for approval.  As a minimum, stray current measurements shall be 
performed at the following locations:

      a.   Connection point of new pipeline to existing pipeline.

      b.   Crossing points of new pipeline with existing lines.

Results of stray current measurements shall also be submitted for approval.

3.5.5.3   Holiday Test

Any damage to the protective covering during transit and handling shall be 
repaired before installation.  After field-coating and wrapping has been 
applied, the entire pipe shall be inspected by an electric holiday detector 
with impressed current in accordance with NACE RP0188 using a full-ring, 
spring-type coil electrode.  The holiday detector shall be equipped with a 
bell, buzzer, or other type of audible signal which sounds when a holiday 
is detected.  Holidays in the protective covering shall be repaired upon 
detection.  Occasional checks of holiday detector potential will be made by 
the Contracting Officer to determine suitability of the detector.  Labor, 
materials, and equipment necessary for conducting the inspection shall be 
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furnished by the Contractor.  The coating system shall be inspected for 
holes, voids, cracks, and other damage during installation.

3.5.5.4   Recording Measurements

All pipe-to-soil potential measurements, including initial potentials where 
required, shall be recorded.  The Contractor shall locate, correct and 
report to the Contracting Officer any short circuits to foreign pipes 
encountered during checkout of the installed cathodic protection system.  
Pipe-to-soil potential measurements shall be taken on as many pipesas 
necessary to determine the extent of protection or to locate short-circuits.

3.6   CLEANUP

The Contractor shall be responsible for cleanup of the construction site.  
All paper bags, wire clippings, etc., shall be disposed of as directed.  
Paper bags, wire clippings and other waste shall not be put in bell holes 
or anodes excavation.

3.7   MISCELLANEOUS INSTALLATION AND TESTING

3.7.1   Coatings

All aboveground pipeline shall be coated as indicated or as approved.  The 
coating shall have a minimum thickness of 0.18 mm.  The pipeline coating 
shall be in accordance with all applicable Federal, State, and local 
regulations.

3.7.2   Excavation

In the event rock is encountered in providing the required depth for 
anodes, the Contractor shall determine an alternate approved location and, 
if the depth is still not provided, an alternate plan shall be submitted to 
the Contracting Officer.  Alternate techniques and depths must be approved 
prior to implementation.

3.8   SYSTEM TESTING

The Contractor shall submit a report including potential measurements taken 
at adequately-close intervals to establish that minus 850 millivolts 
potential, "instant-off" potential, is provided, and that the cathodic 
protection is not providing interference to other foreign pipes causing 
damage to paint or pipes.  The report shall provide a narrative describing 
how the criteria of protection is achieved without damaging other pipe or 
structures in the area.

    -- End of Section --
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SECTION 13120

STANDARD METAL BUILDING SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC FCD (1995a) Quality Certification Program

AISC Pub No. S303 (1992) Code of Standard Practice for Steel 
Buildings and Bridges

AISC Pub No. S329 (1985; Appx A June 1994) Allowable Stress 
Design Specification for Structural Joints 
Using ASTM A 325 or A 490 Bolts

AISC Pub No. S342 L (1993) Load and Resistance Factor Design 
Specification for Structural Steel 
Buildings

AISC ASD Spec S335 (1989) Specification for Structural Steel 
Buildings - Allowable Stress Design, 
Plastic Design

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI Cold-Formed Mnl (1996) Cold-Formed Steel Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (1997ael) Carbon Structural Steel

ASTM A 53/A 53M (1999b) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 252 (1998) Welded and Seamless Steel Pipe Piles

ASTM A 325 (1997) Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile 
Strength

ASTM A 325M (1997) High-Strength Bolts for Structural 
Steel Joints (Metric)

ASTM A 490 (1997) Heat-Treated Steel Structural 
Bolts, 150 ksi Minimum Tensile Strength

ASTM A 490M (1993) High-Strength Steel Bolts, Classes 
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10.9 and 10.9.3, for Structural Steel 
Joints (Metric)

ASTM A 500 (1999) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 501 (1999) Hot-Formed Welded and Seamless 
Carbon Steel Structural Tubing

ASTM A 529/A 529M (1996) High-Strength Carbon-Manganese 
Steel of Structural Quality

ASTM A 570/A 570M (1998) Steel, Sheet and Strip, Carbon, 
Hot-Rolled, Structural Quality

ASTM A 572/A 572M (1999b) High-Strength Low-Alloy 
Columbium-Vanadium Structural Steel

ASTM A 588/A 588M (1997a) High-Strength Low-Alloy Structural 
Steel with 50 ksi (345 MPa) Minimum Yield 
Point to 4 in. (100 mm) Thick

ASTM A 606 (1998) Steel, Sheet and Strip, 
High-Strength, Low-Alloy, Hot-Rolled and 
Cold-Rolled, with Improved Atmospheric 
Corrosion Resistance

ASTM A 607 (1998) Steel, Sheet and Strip, 
High-Strength, Low-Alloy, Columbium or 
Vanadium, or Both, Hot-Rolled and 
Cold-Rolled

ASTM A 618 (1999) Hot-Formed Welded and Seamless 
High-Strength Low-Alloy Structural Tubing

ASTM A 653/A 653M (1999a) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 241/B 241M (1999) Aluminum and Aluminum-Alloy 
Seamless Pipe and Seamless Extruded Tube

ASTM B 429 (1995) Aluminum-Alloy Extruded Structural 
Pipe and Tube

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 610 (1995) Evaluating Degree of Rusting on 
Painted Steel Surfaces

ASTM D 714 (1987; R 1994e1) Evaluating Degree of 
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1998) Effect of Household 
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Chemicals on Clear and Pigmented Organic 
Finishes

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 2244 (1995) Calculation of Color Differences 
from Instrumentally Measured Color 
Coordinates

ASTM D 2247 (1999) Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D 2794 (1993; R 1999el) Resistance of Organic 
Coatings to the Effects of Rapid 
Deformation (Impact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Evaluating Degree of Chalking of 
Exterior Paint Films

ASTM D 4587 (1991) Conducting Tests on Paint and 
Related Coatings and Materials Using a 
Fluorescent UV-Condensation Light- and 
Water-Exposure Apparatus

ASTM D 5894 (1996) Standard Practice for Cyclic Salt 
Fog/UV Exposure of Painted Metal, 
(Alternating Exposures in a Fog/Dry 
Cabinet and a UV/Condensation Cabinet)

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings 
and Other Structures

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (2000) Structural Welding Code - Steel

ENGINEERING TECHNICAL INSTRUCTIONS AND ENERGY SAVINGS ANALYSIS

TI 809-04 (1998) Seismic Design for Buildings

TI 809-07 (1998) Design of Cold-Formed Load Bearing 
Steel Systems and Masonry Veneer/Steel 
Stud Walls

METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)

MBMA Low Rise Manual (1996) Low Rise Building Systems Manual

UNDERWRITERS LABORATORIES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift 
Resistance of Roof Assemblies
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1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Drawings; G-A1.

  Detail drawings consisting of catalog cuts, design and erection 
drawings, and an isometric view of the roof showing the design 
wind uplift pressure and dimensions of edge and corner zones.  
Shop painting and finishing specifications.  Anchor bolt placement 
plan and column reactions.  Roofing and roof details.  Fascia 
details.  Tranlucent panel details.

SD-03 Product Data

Design Analysis; G-A1.

  Design analysis (building and foundation reactions including 
anchor bolt plans) as one package with the drawings.

Instruction Manuals; G-A1.

  Manufacturer's literature for individual building component 
systems.

Erection; G-A1.

  Manufacturer's erection instruction and erection drawings 
describing the preparation requirements, assembly sequence, 
temporary bracing, shoring, and related information necessary for 
erection of the metal building including its structural framework 
and components.

Qualifications; G-A1.

  Qualifications of the manufacturer, the manufacturer's 
Representative when one is used, and qualifications and experience 
of the building erector.  A brief list of locations where 
buildings of similar design have been used shall be included with 
the detail drawings and shall also include information regarding 
date of completion, name and address of owner, and how the 
structure is used.

SD-04 Samples

Accessories; G-A1.

  One sample of each type of flashing, trim, closure, cap and 
similar items.  Size shall be sufficient to show construction and 
configuration.

Roofing and Siding; G-A1.

  One piece of each type and finish (exterior and interior) to be 
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used, 225 mm  long, full width.  The sample for factory color 
finished covering shall be accompanied by certified laboratory 
test reports showing that the sheets to be furnished are produced 
under a continuing quality control program and that a 
representative sample consisting of not less than 5 pieces has 
been tested and has met the quality standards specified for 
factory color finish.

Fasteners; G-A1.

  Two samples of each type to be used, with statement regarding 
intended use.  If so requested, random samples of bolts, nuts, and 
washers as delivered to the job site shall be taken in the 
presence of the Contracting Officer and provided to the 
Contracting Officer for testing to establish compliance with 
specified requirements.

Gaskets and Insulating Compounds.

  Two samples of each type to be used and descriptive data.

Sealant; G-A1.

  One sample, approximately 0.5 kg, and descriptive data.

Skylights; G-A1.

  One piece, 225 mm long, full width.

SD-07 Certificates

Metal Building Systems; G-A1.

  a.  A Certificate from the metal building manufacturer stating 
that the metal building was designed from a complete set of the 
contract drawings and specifications and that the building 
furnished complies with the specified requirements.

  b.  Mill certification for structural bolts, framing steel, and 
roofing and siding.

  c.  Warranty certificate.  At the completion of the project the 
Contractor shall furnish signed copies of the 5-year Warranty for 
Metal Building System, a sample copy of which is attached to this 
section, the 20-year Manufacturer's Material Warranties, and the 
Manufacturer's 20-year System Weathertightness Warranty when one 
is required.

1.3   GENERAL REQUIREMENTS

This specification governs only the "Covered Storage Building" at the north 
edge of the site.  The metal building system covered under this 
specification shall be provided by a single manufacturer and shall include 
all components and assemblies that form a building.  Structural Standing 
Seam Metal Roofing System, when specified, shall be furnished as part of a 
single manufacturer's system.

1.3.1   Building Configuration
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Building shall have structural steel main building frames, and secondary 
framing including purlins and girts, engineered and fabricated by the 
building systems supplier.  Building shall have  gable roof system 
including end trim and fascias as shown on the drawings.  Roof slope shall 
be as shown on the drawings. Building shall be rigid frames in transverse 
direction at each gridline, and portal frames as required along 
longitudinal sides of structure.  No X-bracing shall be used internally nor 
around perimeter of building.  Foundations are designed for vertical and 
lateral reactions only.  No moment type connections are allowed at 
foundation supports. Building dimensions shall be exactly as indicated.

1.3.2   Qualifications

1.3.2.1   Manufacturer

Metal building shall be the product of a recognized steel building systems 
manufacturer who has been in the practice of manufacturing steel building 
systems for a period of not less than 5 years.  The manufacturer shall be 
chiefly engaged in the practice of designing and fabricating steel building 
systems.  The manufacturer shall be certified under the Metal Building 
Systems (MB) Certification Program, AISC FCD.  Structural framing and 
covering shall be designed by a licensed Professional Engineer experienced 
in design of this work.

1.3.2.2   Installer

Erector shall have specialized experience in the erection of steel building 
systems for a period of at least 3 years.  Framing shall be erected in 
accordance with MBMA Low Rise Manual, common industry practices and 
erection instructions describing the basic sequence of assembly, temporary 
bracing, shoring, and related information necessary for erection of the 
metal building including its structural framework and components.  The 
erector shall furnish temporary guys and bracing where needed for squaring, 
plumbing, and securing the structural framing against loads acting on the 
exposed framing, such as wind loads and seismic forces, as well as loads 
due to erection equipment and erection operation.  Bracing furnished by the 
manufacturer for the metal building system shall not be assumed to be 
adequate during erection.  Structural members shall not be field cut or 
altered without approval of the metal building manufacturer.  Welds, 
abrasions, and surfaces not shop primed shall be primed after erection.

1.3.2.3   Manufacturer's Representative

A representative designated by the building manufacturer, who is familiar 
with the design of the building supplied and experienced in the erection of 
metal buildings similar in size to the one required under this contract, 
shall be present at the job site during construction, from the start of the 
structural framing erection until completion of the installation of the 
exterior covering, to assure that the building is erected properly.

1.4   DESIGN REQUIREMENTS

Criteria and definitions shall be in accordance with MBMA Low Rise Manual, 
except criteria for seismic loads which shall be in accordance with TI 
809-04 and all other loads and load combinations in accordance with ASCE 7.

1.4.1   Dead Loads

The dead load shall consist of the weight of all permanent construction 
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such as roof, framing, covering members and all other materials of the 
building system.

1.4.2   Collateral Loads

Collateral load of 240 Pa  shall be applied to the entire structure to 
account for the weight of additional permanent materials other than the 
building system, such as electrical systems.  There are no requirements for 
hung equipment.

1.4.3   Roof Live Loads

1.4.3.1   Uniform Loads

Uniform roof live loads, including maintenance traffic and construction 
loads, shall be determined and applied in accordance with ASCE 7.

1.4.3.2   Concentrated Loads

In addition to ASCE 7 roof live loads, a minimum design concentrated load 
of 1335 N shall be used to simulate a construction load on roof panels.  
The concentrated load shall be applied at the panel midspan and shall be 
resisted by a single standing seam metal roof panel, or a 610 mm wide 
corrugated metal panel, assumed to be acting as a beam.  The undeformed 
shape of the panel shall be used to determine the section properties.

1.4.4   Roof Snow Loads

The design roof snow loads, including effects of drifting, shall be 
determined and applied in accordance with ASCE 7.  Minimum roof snow load 
shall be 1440 Pa (30 PSF).

1.4.5   Wind Loads

Wind pressures shall be computed and applied in accordance with ASCE 7.

1.4.6   Seismic Loads

Seismic loads shall be computed in accordance with TI 809-04.

1.4.7   Foundations

The proposed foundation design depicted on the design drawings shall be 
evaluated with respect to the proposed metal building reaction loads-by the 
metal building manufacturer.  If reaction forces exceed the allowable shown 
on the drawings - a foundation redesign is required.  The foundation 
redesign and incremental additional costs shall be the responsibility of 
the metal building supplier.

Foundations shall be designed for an allowable soil bearing pressure of 144 
kPa, a minimum bottom of footing depth of 1220 mm below finish floor 
elevation, a factor of safety of 1.5 for overturning, sliding and uplift, 
and a concrete compressive strength as specified in Section 03300 
CAST-IN-PLACE STRUCTURAL CONCRETE.

1.4.8   Framing and Structural Members

Structural steel members and their connections shall be designed in 
accordance with AISC ASD Spec S335 or AISC Pub No. S342 L.  Structural 
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cold-formed steel framing members and their connections shall be designed 
in accordance with TI 809-07.  Maximum deflection under applied live load, 
snow, or wind load shall not exceed 1/180th of the span length.  Members 
with openings in their webs shall be designed with consideration of the 
additional stresses which will result due to the openings.    The subpurlin 
and/or purlin spacing shall not exceed 750 mm on centers at the corner, 
edge and ridge zones, and 1500 mm maximum on centers for the remainder of 
the roof.  

1.4.9   Roofing and Siding

Except as otherwise specified, steel roofing and siding shall be designed 
in accordance with AISI Cold-Formed Mnl.  Maximum deflection for wall and 
roof panels under applied live load, snow or wind loads shall not exceed 
1/180th of the span length.  The design analysis shall establish that the 
roof, when deflected under loading combinations, shall not result in 
ponding.  Maximum deflections shall be based on sheets continuous across 
two or more supports with sheets unfastened and fully free to deflect.  The 
calculated deflection from the concentrated load shall not exceed 1/180 of 
the span length.  The methods for resisting lateral loads shall be 
cross-bracing, rigid frames, or wind columns.

1.4.10   Provisions for Gutters And Downspouts

Gutters and downspouts are not required.  Provide standard drip edge all 
locations. 

1.4.11   Drift Provisions

Lateral deflections, or drift, at the roof level of a structure in relation 
to the floor or slab on grade, caused by deflection of horizontal force 
resisting elements, shall conform to MBMA Low Rise Manual.

1.5   DESIGN ANALYSIS

The design analysis shall be the design of a licensed Professional Engineer 
experienced in design of this work and shall include complete calculations 
for the building, its components, and the foundations.  Foundations shown 
on the drawings are based on loads derived from a representative set of 
similar building types.  The Contractor shall obtain the services of a 
licensed Professional Engineer to verify that the foundations shown are 
adequate for the building supplied using the criteria in paragraph 
Foundations.  Formulas and references shall be identified.  Assumptions and 
conclusions shall be explained, and cross-referencing shall be clear.  Wind 
forces on various parts of the structure, both positive and negative 
pressure, shall be calculated with the controlling pressure summarized.  
Lateral forces due to seismic loading shall be calculated and tabulated for 
the various parts and portions of the building.  Computer programmed 
designs shall be accompanied by stress values and a letter of 
certification, signed by a licensed Professional Engineer, stating the 
design criteria and procedures used and attesting to the adequacy and 
accuracy of the design.  A narrative of the computer program delineating 
the basic methodology shall be included.  Computer program output shall be 
annotated and supplemented with sketches to verify the input and output.  
Critical load conditions used in the final sizing of the members shall be 
emphasized.  The design analysis shall include the name and office phone 
number of the designer, who shall function as a point of contact to answer 
questions during the detail drawing review.
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1.6   DELIVERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition 
and stored out of contact with the ground.  Materials other than framing 
and structural members shall be covered with weathertight coverings and 
kept dry.  Storage accommodations for roofing and siding shall provide good 
air circulation and protection from surface staining.

1.7   WARRANTIES

The Metal Building System, composed of framing and structural members, 
roofing and siding,  accessories, fasteners, trim, and miscellaneous 
building closure items  shall be warranted as described below against 
material and workmanship deficiencies, system deterioration caused by 
exposure to the elements and service design loads, leaks and wind uplift 
damage.  Any emergency temporary repairs conducted by the owner shall not 
negate the warranties.

1.7.1   Prime Contractor's Weathertightness Warranty

The Metal Building System shall be warranted by the Contractor on a no 
penal sum basis for a period of five years against materials and 
workmanship deficiencies; system deterioration caused by exposure to the 
elements and/or inadequate resistance to specified service design loads, 
water leaks, and wind uplift damage.  The Metal Building System covered 
under this warranty shall include but is not limited to the following:  
framing and structural members, roofing and siding panels and seams, 
accessories, fasteners, trim, flashings and miscellaneous building closure 
items,  connectors, components, and fasteners, and other system components 
and assemblies installed to provide a weathertight system; and items 
specified in other sections of these specifications that become part of the 
metal building system.  All material and workmanship deficiencies, system 
deterioration caused by exposure to the elements and/or inadequate 
resistance to specified service design loads, water leaks and wind uplift 
damage shall be repaired as approved by the Contracting Officer.  See the 
attached Contractor's written warranty for issue resolution of warrantable 
defects.  This warranty shall warrant and cover the entire cost of repair 
or replacement, including all material, labor, and related markups.  The 
Contractor shall supplement this warranty with written warranties from the 
installer and/or system manufacturer, which shall be submitted along with 
Contractor's warranty.  However, the Contractor is ultimately responsible 
for this warranty.  The Contractor's written warranty shall be as outlined 
in attached WARRANTY FOR METAL BUILDING SYSTEMS, and start upon final 
acceptance of the facility.  The Contractor shall provide a separate bond 
in an amount equal to the installed total metal building system cost in 
favor of the owner (Government) covering the Contractor's warranty 
responsibilities effective throughout the five year Contractor's warranty 
period for the entire metal building system as outlined above.

1.7.2   Manufacturer's Material and/or System Weathertightness Warranties

The Contractor shall furnish, in writing, the following manufacturer's 
material warranties to the Contracting Officer which cover all Metal 
Building System components:

     a.  A manufacturer's 20 year material warranty warranting that the 
specified zinc-coated steel will not rupture, structurally fail, fracture, 
deteriorate, or become perforated under normal design atmospheric 
conditions and service design loads.  Liability under this warranty shall 
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be limited exclusively to the cost of either repairing or replacing 
nonconforming, ruptured, perforated, or structurally failed securement 
system including fasteners and coil material.

     b.  A manufacturer's 20 year exterior material finish warranty on the 
factory colored finish warranting that the finish, under normal atmospheric 
conditions at the site, will not crack, peel, or delaminate; chalk in 
excess of a numerical rating of eight, as determined by ASTM D 4214 test 
procedures; or change colors in excess of five CIE or Hunter Lab color 
difference (delta E) units in accordance with ASTM D 2244.  Liability under 
this warranty is exclusively limited to replacing the defective coated 
material.

1.8   COORDINATION MEETING

A coordination meeting shall be held within 45 days after contract award 
for mutual understanding of the metal building system contract 
requirements.  This meeting shall take place at the building site and shall 
include representatives from the Contractor, the roofing/metal building 
system manufacturer, the roofing/metal building supplier, the erector, the 
designer, and the Contracting Officer.  All items required by paragraph 
SUBMITTALS shall be discussed, including applicable standard manufacturer 
shop drawings, and the approval process.  The Contractor shall coordinate 
time and arrangements for the meeting

PART 2   PRODUCTS

2.1   BUILDING COMPONENTS

Each piece or part of the assembly shall be clearly and legibly marked to 
correspond with the drawings.

2.2   FRAMING AND STRUCTURAL MEMBERS

Steel 3 mm  or more in thickness shall conform to ASTM A 36/A 36M, ASTM A 
529/A 529M, ASTM A 572/A 572M, or ASTM A 588/A 588M.  Uncoated steel less 
than 3 mm  in thickness shall conform to ASTM A 570/A 570M, ASTM A 606, or 
ASTM A 607.  Galvanized steel shall conform to ASTM A 653/A 653M, G 90 
coating designation, 1.143 mm  minimum thickness.    Structural pipe shall 
conform to ASTM A 53/A 53M, ASTM A 252, ASTM A 500, ASTM A 501 or ASTM A 618.
  Holes for structural connections shall be made in the shop.

2.3   ROOFING AND SIDING

Roofing and siding shall be steel and shall have a factory color finish.

2.3.1   Roofing

Roofing is specified in Section 07416 STRUCTURAL STANDING SEAM METAL ROOF 
(SSSMR) SYSTEM, except that no insulation or vapor barrier is required.  
SSSMR shall be attached to purlins which are attached to deck.

2.3.2   Siding

Length of sheet shall be sufficient to cover the entire height of any 
unbroken height of wall surface unless otherwise approved.  Width of sheets 
with interlocking ribs shall provide not less than 305 mm of coverage in 
place.  Provisions shall be made for thermal expansion and contraction 
consistent with the type of system to be used.  Siding shall have  
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interlocking ribs for securing adjacent sheets.  Siding shall be fastened 
to framework using concealed fasteners.

2.3.3   Steel Panels

Steel roofing panels are specified in Section 07416 STRUCTURAL STANDING 
SEAM METAL ROOF (SSSMR) SYSTEM. Siding shall be zinc-coated steel 
conforming to ASTM A 653/A 653M, G 90 coating designation.  Panels shall be 
 0.610 mm thick minimum, except that when the mid field of the roof is 
subject to design wind uplift pressures of 2.87 kPa or greater or the steel 
covering is used as a diaphragm, the entire roof system shall have a 
minimum thickness of 0.762 mm.  

2.3.4   Factory Color Finish

Panels shall have a factory applied polyvinylidene fluoride finish on the 
exposed side.  The exterior finish shall consist of a baked-on topcoat with 
an appropriate prime coat.  Color shall match the color indicated on the 
drawings.  The exterior coating shall be a nominal 0.025 mm thickness 
consisting of a topcoat of not less than 0.018 mm dry film thickness and 
the paint manufacturer's recommended primer of not less than 0.005 mm 
thickness.  The interior color finish shall consist of a backer coat with a 
dry film thickness of 0.013 mm.  The exterior color finish shall meet the 
test requirements specified below.

2.3.4.1   Salt Spray Test

A sample of the sheets shall withstand a cyclic corrosion test for a 
minimum of 2016 hours in accordance with ASTM D 5894, including the scribe 
requirement in the test.  Immediately upon removal of the panel from the 
test, the coating shall receive a rating of not less than 10, no 
blistering, as determined by ASTM D 714; 10, no rusting, as determined by 
ASTM D 610 and a rating of 6, over 2.0 to 3.0 mm failure at scribe, as 
determined by ASTM D 1654.

2.3.4.2   Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 mm 
diameter mandrel, the coating film shall show no evidence of cracking to 
the naked eye.

2.3.4.3   Accelerated Weathering, Chalking Resistance and Color Change

A sample of the sheets shall be tested in accordance with ASTM D 4587.  The 
coating shall withstand the weathering test without cracking, peeling, 
blistering, loss of adhesion of the protective coating, or corrosion of the 
base metal.  Protective coating that can be readily removed from the base 
metal with tape in accordance with ASTM D 3359, Test Method B, shall be 
considered as an area indicating loss of adhesion.  Following the 
accelerated weathering test, the coating shall have a chalk rating not less 
than No. 8 in accordance with ASTM D 4214test procedures, and the color 
change shall not exceed 5 CIE or Hunter Lab color difference (delta E) 
units in accordance with ASTM D 2244.  

2.3.4.4   Humidity Test

When subjected to a humidity cabinet test in accordance with ASTM D 2247 
for 1000 hours, a scored panel shall show no signs of blistering, cracking, 
creepage or corrosion.
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2.3.4.5   Impact Resistance

Factory-painted sheet shall withstand direct and reverse impact in 
accordance with ASTM D 2794 13 mm diameter hemispherical head indenter, 
equal to 6.7 times the metal thickness in mm, expressed in Newton-meters, 
with no loss of adhesion.

2.3.4.6   Abrasion Resistance Test

When subjected to the falling sand test in accordance with ASTM D 968, 
Method A, the coating system shall withstand a minimum of 50 liters of sand 
before the appearance of the base metal.  The term "appearance of base 
metal" refers to the metallic coating on steel or the aluminum base metal.

2.3.4.7   Specular Gloss

Finished roof surfaces  shall have a specular gloss value of "medium".

2.3.4.8   Pollution Resistance

Coating shall show no visual effects when covered spot tested in a 10 
percent hydrochloric acid solution for 24 hours in accordance with ASTM D 
1308.

2.3.5   Accessories

Flashing, trim, metal closure strips and curbs, fascia, caps, diverters,  
and similar metal accessories shall be the manufacturer's standard 
products.  Exposed metal accessories shall be finished to match the 
building finish.  Molded closure strips shall be bituminous-saturated 
fiber, closed-cell or solid-cell synthetic rubber or neoprene, or polyvinyl 
chloride premolded to match configuration of the roofing or siding and 
shall not absorb or retain water.

2.4   FASTENERS

Fasteners for standing seam metal roofs shall be in accordance with Section 
07416 STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM.Fasteners for 
steel wall  panels shall be zinc-coated steel  or nylon capped steel, type 
and size specified below or as otherwise approved for the applicable 
requirements.  Fasteners for attaching wall panels to supports shall 
provide both tensile and shear strength of not less than 3.34 kN per 
fastener.  Fasteners for accessories shall be the manufacturer's standard.  
Exposed wall fasteners shall be color finished or provided with plastic 
color caps to match the covering.  Nonpenetrating fastener system for wall 
panels using concealed clips shall be manufacturer's standard for the 
system provided.

2.4.1   Screws

Screws shall be as recommended by the manufacturer to meet the design 
strength requirements.

2.4.2   End-Welded Studs

Automatic end-welded studs shall be shouldered type with a shank diameter 
of not less than 5 mm and cap or nut for holding covering against the 
shoulder.
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2.4.3   Explosive Actuated Fasteners

Fasteners for use with explosive actuated tools shall have a shank of not 
less than 3.68 mm  with a shank length of not less than 13 mm for fastening 
panels to steel and not less than 25 mm for fastening panels to concrete.

2.4.4   Blind Rivets

Blind rivets shall be  stainless steel with 3 mm nominal diameter shank.  
Rivets shall be threaded stem type if used for other than the fastening of 
trim.  Rivets with hollow stems shall have closed ends.

2.4.5   Bolts

Bolts shall be not less than 6 mm diameter, shouldered or plain shank as 
required, with proper nuts.

2.5   TRANSLUCENT SKYLIGHT PANELS

Translucent skylight panels shall be manufacturer's standard conforming 
unit, integral with the standing seam configuration. Size  shall be as 
indicated.  Color shall be clear.

2.6   SEALANT

Sealant shall be an elastomeric type containing no oil or asphalt.  Exposed 
sealant shall be colored to match the applicable building color and shall 
cure to a rubber like consistency.

2.7   GASKETS AND INSULATING COMPOUNDS

Gaskets and insulating compounds shall be nonabsorptive and suitable for 
insulating contact points of incompatible materials.  Insulating compounds 
shall be nonrunning after drying.

2.8   SHOP PRIMING

Ferrous surfaces shall be cleaned of oil, grease, loose rust, loose mill 
scale, and other foreign substances and shop primed.  Primer coating shall 
be in accordance with the manufacturer's standard system.

PART 3   EXECUTION

3.1   ERECTION

Dissimilar materials which are not compatible when contacting each other 
shall be insulated from each other by means of gaskets or insulating 
compounds.  Improper or mislocated drill holes in panels shall be plugged 
with an oversize screw fastener and gasketed washer; however, panels with 
an excess of such holes or with such holes in critical locations shall not 
be used.  Exposed surfaces shall be kept clean and free from sealant, metal 
cuttings, excess material from thermal cutting, and other foreign 
materials.  Exposed surfaces which have been thermally cut shall be 
finished smooth within a tolerance of 3 mm.  Stained, discolored or damaged 
sheets shall be removed from the site.  Welding of steel shall conform to 
AWS D1.1.

3.1.1   Framing Members and Anchor Bolts
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Erection shall be in accordance with the approved erection instructions and 
drawings and with applicable provision of AISC ASD Spec S335.  Framing 
members fabricated or modified on site shall be saw or abrasive cut; bolt 
holes shall be drilled.  Onsite flame cutting of framing members, with the 
exception of small access holes in structural beam or column webs, will not 
be permitted.  High-strength bolting shall conform to AISC Pub No. S329 
using ASTM A 325M or ASTM A 490, ASTM A 490M bolts.  Improper or mislocated 
bolt holes in structural members or other misfits caused by improper 
fabrication or erection, shall be repaired in accordance with AISC Pub No. 
S303.  Concrete work is specified in Section 03300 CAST-IN-PLACE STRUCTURAL 
CONCRETE.  Anchor bolts shall be accurately set by template while the 
concrete is in a plastic state.  Uniform bearing under base plates and sill 
members shall be provided using a nonshrinking grout.  Separate leveling 
plates under column base plates shall not be used.  Members shall be 
accurately spaced to assure proper fitting of panels.  As erection 
progresses, the work shall be securely fastened to resist the dead load and 
wind and erection stresses.  

3.1.2   Roofing and Siding Installation

Siding shall be applied with the longitudinal configurations in the 
vertical position.  Roofing  shall be applied with the longitudinal 
configurations in the direction of the roof slope.  Accessories shall be 
fastened into framing members, except as otherwise approved.  Closure 
strips shall be provided as indicated and where necessary to provide 
weathertight construction.  Fastener and fastener spacing shall be in 
accordance with manufacture design.

3.2   FIELD PAINTING

Immediately upon detection, abraded or corroded spots on shop-painted 
surfaces shall be wire brushed and touched up with the same material used 
for the shop coat.  Shop-primed ferrous surfaces exposed on the outside of 
the building  shall be painted with two coats of an approved exterior 
enamel.  Factory color finished surfaces shall be touched up as necessary 
with the manufacturer's recommended touch-up paint.

SECTION 13120  Page 16



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

METAL BUILDING SYSTEM

FACILITY 
DESCRIPTION:_________________________________________________________________

BUILDING 
NUMBER:______________________________________________________________________

CORPS OF ENGINEERS CONTRACT 
NUMBER:______________________________________________________________________

CONTRACTOR

CONTRACTOR:__________________________________________________________________
ADDRESS:_____________________________________________________________________

POINT OF 
CONTACT:_____________________________________________________________________

TELEPHONE 
NUMBER:______________________________________________________________________

OWNER

OWNER:_______________________________________________________________________

ADDRESS:_____________________________________________________________________

POINT OF 
CONTACT:_____________________________________________________________________

TELEPHONE 
NUMBER:______________________________________________________________________

CONSTRUCTION AGENT

CONSTRUCTION 
AGENT:_______________________________________________________________________
ADDRESS:_____________________________________________________________________

POINT OF CONTACT:____________________________________________________________

TELEPHONE 
NUMBER:______________________________________________________________________

SECTION 13120  Page 17



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

METAL BUILDING SYSTEM
(continued)

THE METAL BUILDING SYSTEM INSTALLED ON THE ABOVE NAMED BUILDING IS WARRANTED 
BY _____ FOR A PERIOD OF FIVE (5) YEARS AGAINST WORKMANSHIP AND MATERIAL 
DEFICIENCIES, WIND DAMAGE AND STRUCTURAL FAILURE WITHIN PROJECT SPECIFIED 
DESIGN LOADS, AND LEAKAGE.  THE METAL BUILDING SYSTEM COVERED UNDER THIS 
WARRANTY SHALL INCLUDE, BUT SHALL NOT BE LIMITED TO, THE FOLLOWING:  FRAMING 
AND STRUCTURAL MEMBERS, ROOFING AND SIDING PANELS AND SEAMS, ACCESSORIES, 
TRIM, FLASHINGS AND MISCELLANEOUS BUILDING CLOSURE ITEMS , CONNECTORS, 
COMPONENTS, AND FASTENERS, AND OTHER SYSTEM COMPONENTS AND ASSEMBLIES 
INSTALLED TO PROVIDE A WEATHERTIGHT SYSTEM; AND ITEMS SPECIFIED IN OTHER 
SECTIONS OF THESE SPECIFICATIONS THAT BECOME PART OF THE METAL BUILDING 
SYSTEM.  ALL MATERIAL AND WORKMANSHIP DEFICIENCIES, SYSTEM DETERIORATION 
CAUSED BY EXPOSURE TO THE ELEMENTS AND/OR INADEQUATE RESISTANCE TO SPECIFIED 
SERVICE DESIGN LOADS, WATER LEAKS AND WIND UPLIFT DAMAGE SHALL BE REPAIRED AS 
APPROVED BY THE CONTRACTING OFFICER

ALL MATERIAL DEFICIENCIES, WIND DAMAGE, STRUCTURAL FAILURE AND LEAKAGE 
ASSOCIATED WITH THE METAL BUILDING SYSTEM COVERED UNDER THIS WARRANTY SHALL 
BE REPAIRED AS APPROVED BY THE CONTRACTING OFFICER.  THIS WARRANTY SHALL 
COVER THE ENTIRE COST OF REPAIR OR REPLACEMENT, INCLUDING ALL MATERIAL, 
LABOR, AND RELATED MARKUPS.  THE ABOVE REFERENCED WARRANTY COMMENCED ON THE 
DATE OF FINAL ACCEPTANCE ON _____ AND WILL REMAIN IN EFFECT FOR STATED 
DURATION FROM THIS DATE.

SIGNED, DATED, AND NOTARIZED (BY COMPANY PRESIDENT)
_____________________________________________________________________________

(Company President)                                        (Date)            
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

METAL BUILDING SYSTEM
(continued)

THE CONTRACTOR SHALL SUPPLEMENT THIS WARRANTY WITH WRITTEN WARRANTIES FROM 
THE MANUFACTURER AND/OR INSTALLER OF THE METAL BUILDING SYSTEM, WHICH SHALL 
BE SUBMITTED ALONG WITH THE CONTRACTOR'S WARRANTY.  HOWEVER, THE CONTRACTOR 
WILL BE ULTIMATELY RESPONSIBLE FOR THIS WARRANTY AS OUTLINED IN THE 
SPECIFICATIONS AND AS INDICATED IN THIS WARRANTY.

EXCLUSIONS FROM COVERAGE

1.  NATURAL DISASTERS, ACTS OF GOD (LIGHTNING, FIRE, EXPLOSIONS, SUSTAINED 
WIND FORCES IN EXCESS OF THE DESIGN CRITERIA, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLIGENCE OR ABUSE OR MISUSE BY GOVERNMENT OR OTHER PERSONNEL, 
INCLUDING ACCIDENTS, VANDALISM, CIVIL DISOBEDIENCE, WAR, OR DAMAGE CAUSED BY 
FALLING OBJECTS.

3.  DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DISTORTION, WARPAGE, 
OR DISPLACEMENT OF THE BUILDING STRUCTURE OR ALTERATIONS MADE TO THE BUILDING.

4.  CORROSION CAUSED BY EXPOSURE TO CORROSIVE CHEMICALS, ASH OR FUMES 
GENERATED OR RELEASED INSIDE OR OUTSIDE THE BUILDING FROM CHEMICAL PLANTS, 
FOUNDRIES, PLATING WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE 
LIKE.

5.  FAILURE OF ANY PART OF THE BUILDING SYSTEM DUE TO ACTIONS BY THE OWNER 
WHICH INHIBIT FREE DRAINAGE FROM THE ROOF; OR CONDITIONS WHICH CREATE PONDING 
WATER ON THE ROOF OR AGAINST THE BUILDING SIDING.

6.  THIS WARRANTY APPLIES TO THE METAL BUILDING SYSTEM.  IT DOES NOT INCLUDE 
ANY CONSEQUENTIAL DAMAGE TO THE BUILDING INTERIOR OR CONTENTS WHICH IS 
COVERED BY THE WARRANTY OF CONSTRUCTION CLAUSE INCLUDED IN THIS CONTRACT.

7.  THIS WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER WITHOUT WRITTEN 
CONSENT OF THE CONTRACTOR AND THIS WARRANTY AND THE CONTRACT PROVISIONS WILL 
TAKE PRECEDENCE OVER ANY CONFLICTS WITH STATE STATUTES.  REPORTS OF LEAKS AND 
BUILDING SYSTEM DEFICIENCIES SHALL BE RESPONDED TO WITHIN 48 HOURS OF RECEIPT 
OF NOTICE BY TELEPHONE OR IN WRITING FROM EITHER THE OWNER, OR CONTRACTING 
OFFICER.  EMERGENCY REPAIRS, TO PREVENT FURTHER ROOF LEAKS, SHALL BE 
INITIATED IMMEDIATELY; A WRITTEN PLAN SHALL BE SUBMITTED FOR APPROVAL TO 
REPAIR OR REPLACE THIS SSSMR SYSTEM WITHIN SEVEN CALENDAR DAYS.  ACTUAL WORK 
FOR PERMANENT REPAIRS OR REPLACEMENT SHALL BE STARTED WITHIN 30 DAYS AFTER 
RECEIPT OF NOTICE, AND COMPLETED WITHIN A REASONABLE TIME FRAME.  IF THE 
CONTRACTOR FAILS TO ADEQUATELY RESPOND TO THE  WARRANTY PROVISIONS, AS STATED 
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

METAL BUILDING SYSTEM
(Exclusions from Coverage Continued)

IN THE CONTRACT AND AS CONTAINED HEREIN, THE CONTRACTING OFFICER MAY HAVE THE 
METAL BUILDING SYSTEM REPLACED OR REPAIRED BY OTHERS AND CHARGE THE COST TO 
THE CONTRACTOR.  IN THE EVENT THE CONTRACTOR DISPUTES THE EXISTENCE OF A 
WARRANTABLE DEFECT, THE CONTRACTOR MAY CHALLENGE THE OWNER'S DEMAND FOR 
REPAIRS AND/OR REPLACEMENT DIRECTED BY THE OWNER OR CONTRACTING OFFICER 
EITHER BY REQUESTING A CONTRACTING OFFICER'S DECISION, UNDER THE CONTRACT 
DISPUTES ACT, OR BY REQUESTING THAT AN ARBITRATOR RESOLVE THE ISSUE.  THE 
REQUEST FOR AN ARBITRATOR MUST BE MADE WITHIN 48 HOURS OF BEING NOTIFIED OF 
THE DISPUTED DEFECTS.  UPON BEING INVOKED THE PARTIES SHALL, WITHIN 10 DAYS 
JOINTLY REQUEST A LIST OF FIVE (5) ARBITRATORS FROM THE FEDERAL MEDIATION AND 
CONCILIATION SERVICE.  THE PARTIES SHALL CONFER WITHIN 10 DAYS AFTER RECEIPT 
OF THE LIST TO SEEK AGREEMENT ON AN ARBITRATOR.  IF THE PARTIES CANNOT AGREE 
ON AN ARBITRATOR, THE CONTRACTING OFFICER AND THE PRESIDENT OF THE 
CONTRACTOR'S COMPANY WILL STRIKE ONE (1) NAME FROM THE LIST ALTERNATIVELY 
UNTIL ONE NAME REMAINS.  THE REMAINING PERSON SHALL BE THE DULY SELECTED 
ARBITRATOR.  THE COSTS OF THE ARBITRATION, INCLUDING THE ARBITRATOR'S FEE AND 
EXPENSES, COURT REPORTER, COURTROOM OR SITE SELECTED ETC., SHALL BE BORNE 
EQUALLY BETWEEN THE PARTIES.  EITHER PARTY DESIRING A COPY OF THE TRANSCRIPT 
SHALL PAY FOR THE TRANSCRIPT.  A HEARING WILL BE HELD AS SOON AS THE PARTIES 
CAN MUTUALLY AGREE.  A WRITTEN ARBITRATOR'S DECISION WILL BE REQUESTED NOT 
LATER THAN 30 DAYS FOLLOWING THE HEARING.  THE DECISION OF THE ARBITRATOR 
WILL NOT BE BINDING; HOWEVER, IT WILL BE ADMISSIBLE IN ANY SUBSEQUENT APPEAL 
UNDER THE CONTRACT DISPUTES ACT.  A FRAMED COPY OF THIS WARRANTY SHALL BE 
POSTED IN THE MECHANICAL ROOM OR OTHER APPROVED LOCATION DURING THE ENTIRE 
WARRANTY PERIOD.

    -- End of Section --
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SECTION 13280A

ASBESTOS ABATEMENT
10/99

PART 1   GENERAL

Attachments:

Set-Up Detail and Response Action Detail Sheets:  1, 3, 7, 9A, 9B, 10, 11, 
12, 13, 14, 15, 19, 20, 22, 23, 25, 45, 48, 57, 58, 59, 61, 62, 81, 87, 88, 
89, 93, and 101.

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z9.2 (1979; R 1991) Fundamentals Governing the 
Design and Operation of Local Exhaust 
Systems

ANSI Z87.1 (1989; Errata; Z87.1a) Occupational and 
Educational Eye and Face Protection

ANSI Z88.2 (1992) Respiratory Protection

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 732 (1995) Aging Effects of Artificial 
Weathering on Latex Sealants

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 1331 (1989; R 1995) Surface and Interfacial 
Tension of Solutions of Surface-Active 
Agents

ASTM D 2794 (1993) Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact)

ASTM D 4397 (1996) Polyethylene Sheeting for 
Construction, Industrial, and Agricultural 
Applications

ASTM E 84 (1998e1) Surface Burning Characteristics 
of Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 119 (1998) Fire Tests of Building Construction 
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and Materials

ASTM E 736 (1992) Cohesion/Adhesion of Sprayed 
Fire-Resistive Materials Applied to 
Structural Members

ASTM E 1368 (1997) Visual Inspection of Asbestos 
Abatement Projects

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

40 CFR 61 National Emissions Standards for Hazardous 
Air Pollutants

40 CFR 763 Asbestos

42 CFR 84 Approval of Respiratory Protective Devices

49 CFR 107 Hazardous Materials Program Procedures

49 CFR 171 General Information, Regulations and 
Definitions

49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements

49 CFR 173 Shippers - General Requirements for 
Shipments and Packagings

COMPRESSED GAS ASSOCIATION (CGA)

CGA G-7 (1990) Compressed Air for Human Respiration

CGA G-7.1 (1997) Commodity Specification for Air

ENGINEERING MANUALS (EM)

EM 385-1-1 (1996) Safety and Health Requirements 
Manual

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 340/1-90-018 (1990) Asbestos/NESHAP Regulated Asbestos 
Containing Materials Guidance

EPA 340/1-90-019 (1990) Asbestos/NESHAP Adequately Wet 
Guidance

EPA 560/5-85-024 (1985) Guidance for Controlling 
Asbestos-Containing Materials in Buildings

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
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NFPA 701 (1996; TIA 96-1, 96-2) Methods of Fire 
Tests for Flame-Resistant Textiles and 
Films

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990) 
NIOSH Manual of Analytical Methods

UNDERWRITERS LABORATORIES (UL)

UL 586 (1996) High-Efficiency, Particulate, Air 
Filter Units

STATE OF SOUTH DAKOTA

South Dakota 74:36:08             National Emissions Standards for
                                  Hazardous Air Pollutants

South Dakota Article 74:31        Asbestos Control Program

1.2   DEFINITIONS

a.  Adequately Wet:  A term defined in 40 CFR 61, Subpart M, and EPA 
340/1-90-019 meaning to sufficiently mix or penetrate with liquid 
to prevent the release of particulate.  If visible emissions are 
observed coming from asbestos-containing material (ACM), then that 
material has not been adequately wetted.  However, the absence of 
visible emissions is not sufficient evidence of being adequately 
wetted.

b.  Aggressive Method:  Removal or disturbance of building material by 
sanding, abrading, grinding, or other method that breaks, 
crumbles, or disintegrates intact asbestos-containing material 
(ACM).

c.  Amended Water:  Water containing a wetting agent or surfactant 
with a surface tension of at least 29 dynes per square centimeter 
when tested in accordance with ASTM D 1331.

d.  Asbestos:  Asbestos includes chrysotile, amosite, crocidolite, 
tremolite asbestos, anthophylite asbestos, actinolite asbestos, 
and any of these minerals that have been chemically treated and/or 
altered.

e.  Asbestos-Containing Material (ACM):  Any materials containing more 
than one percent asbestos.

f.  Asbestos Fiber:  A particulate form of asbestos, 5 micrometers or 
longer, with a length-to-width ratio of at least 3 to 1.

g.  Authorized Person:  Any person authorized by the Contractor and 
required by work duties to be present in the regulated areas.

h.  Building Inspector:  Individual who inspects buildings for 
asbestos and has EPA Model Accreditation Plan (MAP) "Building 
Inspector" training; accreditation required by 40 CFR 763, Subpart 
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E, Appendix C.

i.  Certified Industrial Hygienist (CIH):  An Industrial Hygienist 
certified in the practice of industrial hygiene by the American 
Board of Industrial Hygiene.

j.  Class I Asbestos Work:  Activities defined by OSHA involving the 
removal of thermal system insulation (TSI) and surfacing ACM.

k.  Class II Asbestos Work:  Activities defined by OSHA involving the 
removal of ACM which is not thermal system insulation or surfacing 
material.  This includes, but is not limited to, the removal of 
asbestos - containing wallboard, floor tile and sheeting, roofing 
and siding shingles, and construction mastic.  Certain 
"incidental" roofing materials such as mastic, flashing and 
cements when they are still intact are excluded from Class II 
asbestos work.  Removal of small amounts of these materials which 
would fit into a glovebag may be classified as a Class III job.

l.  Class III Asbestos Work:  Activities defined by OSHA that involve 
repair and maintenance operations, where ACM, including TSI and 
surfacing ACM, is likely to be disturbed.  Operations may include 
drilling, abrading, cutting a hole, cable pulling, crawling 
through tunnels or attics and spaces above the ceiling, where 
asbestos is actively disturbed or asbestos-containing debris is 
actively disturbed.

m.  Class IV Asbestos Work:  Maintenance and custodial construction 
activities during which employees contact but do not disturb ACM 
and activities to clean-up dust, waste and debris resulting from 
Class I, II, and III activities.  This may include dusting 
surfaces where ACM waste and debris and accompanying dust exists 
and cleaning up loose ACM debris from TSI or surfacing ACM 
following construction.

n.  Clean room:  An uncontaminated room having facilities for the 
storage of employees' street clothing and uncontaminated materials 
and equipment.

o.  Competent Person:  In addition to the definition in 29 CFR 1926, 
Section .32(f), a person who is capable of identifying existing 
asbestos hazards as defined in 29 CFR 1926, Section .1101, 
selecting the appropriate control strategy, has the authority to 
take prompt corrective measures to eliminate them and has EPA 
Model Accreditation Plan (MAP) "Contractor/Supervisor" training; 
accreditation required by 40 CFR 763, Subpart E, Appendix C.

p.  Contractor/Supervisor:  Individual who supervises asbestos 
abatement work and has EPA Model Accreditation Plan 
"Contractor/Supervisor" training; accreditation required by 40 CFR 
763, Subpart E, Appendix C. 

q.  Critical Barrier:  One or more layers of plastic sealed over all 
openings into a regulated area or any other similarly placed 
physical barrier sufficient to prevent airborne asbestos in a 
regulated area from migrating to an adjacent area.

r.  Decontamination Area:  An enclosed area adjacent and connected to 
the regulated area and consisting of an equipment room, shower 

SECTION 13280A  Page 7



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

area, and clean room, which is used for the decontamination of 
workers, materials, and equipment that are contaminated with 
asbestos.

s.  Demolition:  The wrecking or taking out of any load-supporting 
structural member and any related razing, removing, or stripping 
of asbestos products.

t.  Disposal Bag:  A 0.15 mm  thick, leak-tight plastic bag, 
pre-labeled in accordance with 29 CFR 1926, Section .1101, used 
for transporting asbestos waste from containment to disposal site.

u.  Disturbance:  Activities that disrupt the matrix of ACM, crumble 
or pulverize ACM, or generate visible debris from ACM.  
Disturbance includes cutting away small amounts of ACM, no greater 
than the amount which can be contained in 1 standard sized 
glovebag or waste bag, not larger than 1.5 m  in length and width 
in order to access a building component.

v.  Equipment Room or Area:  An area adjacent to the regulated area 
used for the decontamination of employees and their equipment.

w.  Employee Exposure:  That exposure to airborne asbestos that would 
occur if the employee were not using respiratory protective 
equipment.

x.  Fiber:  A fibrous particulate, 5 micrometers or longer, with a 
length to width ratio of at least 3 to 1.

y.  Friable ACM:  A term defined in 40 CFR 61, Subpart M and EPA 
340/1-90-018 meaning any material which contains more than 1 
percent asbestos, as determined using the method specified in 40 
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light 
Microscopy (PLM), that when dry, can be crumbled, pulverized, or 
reduced to powder by hand pressure.  If the asbestos content is 
less than 10 percent, as determined by a method other than point 
counting by PLM, the asbestos content is verified by point 
counting using PLM.

z.  Glovebag:  Not more than a 1.5 by 1.5 m  impervious plastic 
bag-like enclosure affixed around an asbestos-containing material, 
with glove-like appendages through which material and tools may be 
handled.

aa.  High-Efficiency Particulate Air (HEPA) Filter:  A filter capable 
of trapping and retaining at least 99.97 percent of all 
mono-dispersed particles of 0.3 micrometers in diameter.

bb.  Homogeneous Area:  An area of surfacing material or thermal 
system insulation that is uniform in color and texture.

cc.  Industrial Hygienist:  A professional qualified by education, 
training, and experience to anticipate, recognize, evaluate, and 
develop controls for occupational health hazards.

dd.  Intact:  ACM which has not crumbled, been pulverized, or 
otherwise deteriorated so that the asbestos is no longer likely to 
be bound with its matrix.  Removal of "intact" asphaltic, 
resinous, cementitious products does not render the ACM non-intact 
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simply by being separated into smaller pieces.

ee.  Model Accreditation Plan (MAP):  USEPA training accreditation 
requirements for persons who work with asbestos as specified in 40 
CFR 763, Subpart E, Appendix C.

ff.  Modification:  A changed or altered procedure, material or 
component of a control system, which replaces a procedure, 
material or component of a required system.

gg.  Negative Exposure Assessment:  A demonstration by the Contractor 
to show that employee exposure during an operation is expected to 
be consistently below the OSHA Permissible Exposure Limits (PELs).

hh.  NESHAP:  National Emission Standards for Hazardous Air 
Pollutants.  The USEPA NESHAP regulation for asbestos is at 40 CFR 
61, Subpart M.

ii.  Nonfriable ACM:  A NESHAP term defined in 40 CFR 61, Subpart M 
and EPA 340/1-90-018 meaning any material containing more than 1 
percent asbestos, as determined using the method specified in 40 
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light 
Microscopy, that, when dry, cannot be crumbled, pulverized or 
reduced to powder by hand pressure.

jj.  Nonfriable ACM (Category I):  A NESHAP term defined in 40 CFR 61, 
Subpart E and EPA 340/1-90-018 meaning asbestos-containing 
packings, gaskets, resilient floor covering, and asphalt roofing 
products containing more than 1 percent asbestos as determined 
using the method specified in 40 CFR 763, Subpart F, Appendix A, 
Section 1, Polarized Light Microscopy.

kk.  Nonfriable ACM (Category II):  A NESHAP term defined in 40 CFR 61, 
Subpart E and EPA 340/1-90-018 meaning any material, excluding 
Category I nonfriable ACM, containing more than 1 percent 
asbestos, as determined using the methods specified in 40 CFR 763, 
Subpart F, Appendix A, Section 1, Polarized Light Microscopy, that 
when dry, cannot be crumbled, pulverized, or reduced to powder by 
hand pressure.

ll.  Permissible Exposure Limits (PELs):

(1)  PEL-Time weighted average(TWA):  Concentration of asbestos 
not in excess of 0.1 fibers per cubic centimeter of air (f/cc) as 
an 8 hour time weighted average (TWA), as determined by the method 
prescribed in 29 CFR 1926, Section .1101, Appendix A, or the 
current version of NIOSH Pub No. 84-100 analytical method 7400.

(2)  PEL-Excursion Limit:  An airborne concentration of asbestos 
not in excess of 1.0 f/cc of air as averaged over a sampling 
period of 30 minutes as determined by the method prescribed in 29 
CFR 1926, Section .1101, Appendix A, or the current version of 
NIOSH Pub No. 84-100 analytical method 7400.

mm.  Regulated Area:  An OSHA term defined in 29 CFR 1926, Section 
.1101 meaning an area established by the Contractor to demarcate 
areas where Class I, II, and III asbestos work is conducted; also 
any adjoining area where debris and waste from such asbestos work 
accumulate; and an area within which airborne concentrations of 
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asbestos exceed, or there is a reasonable possibility they may 
exceed, the permissible exposure limit.

nn.  Removal:  All operations where ACM is taken out or stripped from 
structures or substrates, and includes demolition operations.

oo.  Repair:  Overhauling, rebuilding, reconstructing, or 
reconditioning of structures or substrates, including 
encapsulation or other repair of ACM attached to structures or 
substrates.  If the amount of asbestos so "disturbed" cannot be 
contained in 1 standard glovebag or waste bag, Class I precautions 
are required.

pp.  Spills/Emergency Cleanups:  Cleanup of sizable amounts of 
asbestos waste and debris which has occurred, for example, when 
water damage occurs in a building, and sizable amounts of ACM are 
dislodged.  A Competent Person evaluates the site and ACM to be 
handled, and based on the type, condition and extent of the 
dislodged material, classifies the cleanup as Class I, II, or III. 
 Only if the material was intact and the cleanup involves mere 
contact of ACM, rather than disturbance, could there be a Class IV 
classification.

qq.  Surfacing ACM:  Asbestos-containing material which contains more 
than 1% asbestos and is sprayed-on, troweled-on, or otherwise 
applied to surfaces, such as acoustical plaster on ceilings and 
fireproofing materials on structural members, or other materials 
on surfaces for acoustical, fireproofing, or other purposes.

rr.  Thermal system insulation (TSI) ACM:  ACM which contains more 
than 1% asbestos and is applied to pipes, fittings, boilers, 
breeching, tanks, ducts, or other interior structural components 
to prevent heat loss or gain or water condensation.

ss.  Transite:  A generic name for asbestos cement wallboard and pipe.

tt.  Worker:  Individual (not designated as the Competent Person or a 
supervisor) who performs asbestos work and has completed asbestos 
worker training required by 29 CFR 1926, Section .1101, to include 
EPA Model Accreditation Plan (MAP) "Worker" training; 
accreditation required by 40 CFR 763, Subpart E, Appendix C, if 
required by the OSHA Class of work to be performed or by the state 
where the work is to be performed.

1.3   DESCRIPTION OF WORK

The work covered by this section includes the removal of 
asbestos-containing materials (ACM) which are encountered during demolition 
activities associated with this project and describes procedures and 
equipment required to protect workers and occupants of the regulated area 
from contact with airborne asbestos fibers and ACM dust and debris.  
Activities include OSHA Class I and Class II  work operations involving 
ACM.  The work also includes containment, storage, transportation and 
disposal of the generated ACM wastes.  More specific operational procedures 
shall be detailed in the required Accident Prevention Plan and its 
subcomponents, the Asbestos Hazard Abatement Plan and Activity Hazard 
Analyses required in paragraph SAFETY AND HEALTH PROGRAM AND PLANS.

1.3.1   Abatement Work Tasks
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Known ACM in the buildings that is to be removed is identified below:

   Building 805
      Room 106            Felt Pipe Insulation         6 linear feet
      Rooms 104 & 107     Floor Tile & Mastic          310 square feet
      Room 108            Floor Tile Only              120 square feet
      Room 110            Boiler Gasket                1 each

   Building 3401
      Room 115            Mudded Pipe Fitting          2 each
      Room 115            Boiler Gasket                1 each

   Building 7140
      Rooms 105 & 107     Mudded Pipe Fittings         5 each
      Rooms 104 & 106     Floot Tile & Mastic          880 square feet

   Building 8110
      Exterior            Transite Wall Panels         150 square feet

   Building 8115
      Assorted Locations  Mudded Pipe Fittings         72 each
      Assorted Locations  Straight Run Pipe Insulation 1120 linear feet
      Rooms 111A, 113,    Floor Tile & Mastic          3330 square feet
      116, 118, 201, 220,
      & 301 thru 308
      Rooms 109, 112,     Floor Tile                   1500 square feet
      115, 117, 127, 128,
      & 213
      3rd Floor Mezzanine Transite Wall Panels         2520 square feet
      Room 104            Boiler Gasket                1 each

   Building 88408
      Room 102            Transite Panels              200 square feet
      Room 101            Floor Tile & Mastic          4500 square feet
      Room 101            Floor Tile                   130 square feet

   Building 88411
      Room 106            Boiler Gasket                1 each
      Outside Room 106    Transite Panels              14 square feet
      Room 105            Floor Tile                   320 square feet

   Building 88414
      Rooms 101, 102,     Floor Tile                   2062 square feet
      103, 105, & 106

   Building 88512
      Assorted Locations  Mudded Pipe Fittings         5 each
      Assorted Locations  Straight Run Pipe Insulation 110 linear feet
      Rooms 103, 105,     Floor Tile                   550 square feet
      106, 107, & 108
      Room 108            Boiler Breaching/Duct        60 square feet
                           Insulation
      Room 108            Boiler Insulation            180 squre feet
      Room 108            Boiler Gasket                1 each

RESPONSE ACTION DETAIL SHEET (item to be abated and methods to be used) and 
SET-UP DETAIL SHEETS (containment techniques to include safety precautions 
and methods) applicable to this project have been attached at the end of 
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this section.

1.3.2   Unexpected Discovery of Asbestos

For any previously untested building components suspected to contain 
asbestos and located in areas impacted by the work, the Contractor shall 
notify the Contracting Officer (CO) who will have the option of ordering up 
to 6 bulk samples to be obtained at the Contractor's expense and delivered 
to a laboratory accredited under the National Institute of Standards and 
Technology (NIST) "National Voluntary Laboratory Accreditation Program 
(NVLAP)" and analyzed by PLM at no additional cost to the Government.  Any 
additional components identified as ACM that have been approved by the 
Contracting Officer for removal shall be removed by the Contractor and will 
be paid for by an equitable adjustment to the contract price under the 
CONTRACT CLAUSE titled "changes".  Sampling activities undertaken to 
determine the presence of additional ACM shall be conducted by personnel 
who have successfully completed the EPA Model Accreditation Plan (MAP) 
"Building Inspector" training course required by 40 CFR 763, Subpart E, 
Appendix C.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Respiratory Protection Program; G-A

  Records of the respirator program.

Cleanup and Disposal; G-A

  Waste shipment records.  Weigh bills and delivery tickets shall 
be furnished for information only.

Materials and Equipment;

  Manufacturer's catalog data for all materials and equipment to 
be used in the work, including brand name, model, capacity, 
performance characteristics and any other pertinent information.  
Test results and certificates from the manufacturer of 
encapsulants substantiating compliance with performance 
requirements of this specification.  Material Safety Data Sheets 
for all chemicals to be used onsite in the same format as 
implemented in the Contractor's HAZARD COMMUNICATION PROGRAM.  
Data shall include, but shall not be limited to, the following 
items:

  a.  High Efficiency Filtered Air (HEPA) local exhaust equipment

  b.  Vacuum cleaning equipment

  c.  Pressure differential monitor for HEPA local exhaust 
equipment
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  d.  Air monitoring equipment

  e.  Respirators

  f.  Personal protective clothing and equipment

  g.  Glovebag

  h.  Duct Tape

  i.  Disposal Containers

  j.  Sheet Plastic

  k.  Wetting Agent

  l.  Not Used

  m.  Prefabricated Decontamination Unit (if used)

  n.  Other items

  o.  Chemical encapsulant

  p.  Not Used

  q.  Material Safety Data Sheets (for all chemicals proposed)

Qualifications; G-A

  A written report providing evidence of qualifications for 
personnel, facilities and equipment assigned to the work.

Training Program; 

  A copy of the written project site-specific training material as 
indicated in 29 CFR 1926, Section .1101 that will be used to train 
onsite employees.  The training document shall be signed by the 
Contractor's Designated IH and Competent Person.

Medical Requirements; 

  Physician's written opinion.

Encapsulants; G-A

  Certificates stating that encapsulants meet the applicable 
specified performance requirements.

SD-06 Test Reports

Exposure Assessment and Air Monitoring; G-A

  Initial exposure assessments, negative exposure assessments, 
air-monitoring results and documentation.

Local Exhaust Ventilation;
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  Pressure differential recordings.

Licenses, Permits and Notifications; G-A

  Licenses, permits, and notifications.

SD-07 Certificates

Vacuum, Filtration and Ventilation Equipment; 

  Manufacturer's certifications showing compliance with ANSI Z9.2 
for:

  a.  Vacuums.

  b.  Water filtration equipment.

  c.  Ventilation equipment.

  d.  Other equipment required to contain airborne asbestos fibers.

1.5   QUALIFICATIONS

1.5.1   Written Qualifications and Organization Report

The Contractor shall furnish a written qualifications and organization 
report providing evidence of qualifications of the Contractor, Contractor's 
Project Supervisor, Designated Competent Person, supervisors and workers; 
Designated IH (person assigned to project and firm name); independent 
testing laboratory; all subcontractors to be used including disposal 
transportation and disposal facility firms; and any others assigned to 
perform asbestos abatement and support activities.  The report shall 
include an organization chart showing the Contractor's staff organization 
for this project by name and title, chain of command and reporting 
relationship with all subcontractors.  The report shall be signed by the 
Contractor, the Contractor's onsite project manager, Designated Competent 
Person, Designated IH, designated testing laboratory and the principals of 
all subcontractors to be used.  The Contractor shall include the following 
statement in the report:  "By signing this report I certify that the 
personnel I am responsible for during the course of this project fully 
understand the contents of 29 CFR 1926, Section .1101, 40 CFR 61, Subpart 
M, and the federal, state and local requirements specified in paragraph 
SAFETY AND HEALTH PROGRAM AND PLANS for those asbestos abatement activities 
that they will be involved in."

1.5.2   Specific Requirements

The Contractor shall designate in writing, personnel meeting the following 
qualifications:

a.  Designated Competent Person:  The name, address, telephone number, 
and resume of the Contractor's Designated Competent Person shall 
be provided.  Evidence that the full-time Designated Competent 
Person is qualified in accordance with 29 CFR 1926, Sections .32 
and .1101, has EPA Model Accreditation Plan (MAP) 
"Contractor/Supervisor" training accreditation required by 40 CFR 
763, Subpart E, Appendix C, and is experienced in the 
administration and supervision of asbestos abatement projects, 
including exposure assessment and monitoring, work practices, 
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abatement methods, protective measures for personnel, setting up 
and inspecting asbestos abatement work areas, evaluating the 
integrity of containment barriers, placement and operation of 
local exhaust systems, ACM generated waste containment and 
disposal procedures, decontamination units installation and 
maintenance requirements, site safety and health requirements, 
notification of other employees onsite, etc.  The duties of the 
Competent Person shall include the following:  controlling entry 
to and exit from the regulated area; supervising any employee 
exposure monitoring required by 29 CFR 1926, Section .1101; 
ensuring that all employees working within a regulated area wear 
the appropriate personal protective equipment (PPE), are trained 
in the use of appropriate methods of exposure control, and use the 
hygiene facilities and decontamination procedures specified; and 
ensuring that engineering controls in use are in proper operating 
conditions and are functioning properly.  The Designated Competent 
Person shall be responsible for compliance with applicable 
federal, state and local requirements, the Contractor's Accident 
Prevention Plan and Asbestos Hazard Abatement Plan.  The 
Designated Competent Person shall provide, and the Contractor 
shall submit, the "Contractor/Supervisor" course completion 
certificate and the most recent certificate for required refresher 
training with the employee "Certificate of Worker Acknowledgment" 
required by this paragraph.  The Contractor shall submit evidence 
that this person has a minimum of 2 years of on-the-job asbestos 
abatement experience relevant to OSHA competent person 
requirements.  The Designated Competent Person shall be onsite at 
all times during the conduct of this project.

b.  Project and Other Supervisors:  The Contractor shall provide the 
name, address, telephone number, and resume of the Project 
Supervisor and other supervisors who have responsibility to 
implement the Accident Prevention Plan, including the Asbestos 
Hazard Abatement Plan and Activity Hazard Analyses, the authority 
to direct work performed under this contract and verify 
compliance, and have EPA Model Accreditation Plan (MAP) 
"Contractor/Supervisor" training accreditation required by 40 CFR 
763, Subpart E, Appendix C.  The Project Supervisor and other 
supervisors shall provide, and the Contractor shall submit, the 
"Contractor/Supervisor" course completion certificate and the most 
recent certificate for required refresher training with the 
employee "Certificate of Worker Acknowledgment" required by this 
paragraph.  The Contractor shall submit evidence that the Project 
Supervisor has a minimum of 2 years of on-the-job asbestos 
abatement experience relevant to project supervisor 
responsibilities and the other supervisors have a minimum of 1 
year on-the-job asbestos abatement experience commensurate with 
the responsibilities they will have on this project.

c.  Designated Industrial Hygienist:  The Contractor shall provide the 
name, address, telephone number, resume and other information 
specified below for the Industrial Hygienist (IH) selected to 
prepare or review the Contractor's Asbestos Hazard Abatement Plan, 
prepare and perform training, direct air monitoring and assist the 
Contractor's Competent Person in implementing and ensuring that 
safety and health requirements are complied with during the 
performance of all required work.  The Designated IH shall be a 
person who is board certified in the practice of industrial 
hygiene or board eligible (meets all education and experience 
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requirements) as determined and documented by the American Board 
of Industrial Hygiene (ABIH), has EPA Model Accreditation Plan 
(MAP) "Contractor/Supervisor" training accreditation required by 
40 CFR 763, Subpart E, Appendix C, and has a minimum of 2 years  
of comprehensive experience in planning and overseeing asbestos 
abatement activities.  The Designated IH shall provide, and the 
Contractor shall submit, the "Contractor/Supervisor" course 
completion certificate and the most recent certificate for 
required refresher training with the employee "Certificate of 
Worker Acknowledgment" required by this paragraph.  The Designated 
IH shall be completely independent from the Contractor according 
to federal, state, or local regulations; that is, shall not be a 
Contractor's employee or be an employee or principal of a firm in 
a business relationship with the Contractor negating such 
independent status.  A copy of the Designated IH's current valid 
ABIH certification or confirmation of eligibility in writing from 
the ABIH shall be included.  The Designated IH shall visit the 
site as needed and shall be available for emergencies.  In 
addition, the Designated IH shall prepare, and the Contractor 
shall submit, the name, address, telephone numbers and resumes of 
additional IH's and industrial hygiene technicians (IHT) who will 
be assisting the Designated IH in performing onsite tasks.  IHs 
and IHTs supporting the Designated IH shall have a minimum of 1 
year of practical onsite asbestos abatement experience.  The 
formal reporting relationship between the Designated IH and the 
support IHs and IHTs, the Designated Competent Person, and the 
Contractor shall be indicated.

d.  Asbestos Abatement Workers:  Asbestos abatement workers shall meet 
the requirements contained in 29 CFR 1926, Section .1101, 40 CFR 61, 
Subpart M, and other applicable federal, state and local 
requirements.  Worker training documentation shall be provided as 
required on the "Certificate of Workers Acknowledgment" in this 
paragraph.

e.  Worker Training and Certification of Worker Acknowledgment:  
Training documentation will be required for each employee who will 
perform OSHA Class I, Class II, Class III, or Class IV asbestos 
abatement operations.  Such documentation shall be submitted on a 
Contractor generated form titled "Certificate of Workers 
Acknowledgment", to be completed for each employee in the same 
format and containing the same information as the example 
certificate at the end of this section.  Training course 
completion certificates (initial and most recent update refresher) 
required by the information checked on the form shall be attached.

f.  Physician:  The Contractor shall provide the name, medical 
qualifications, address, and telephone number of the physician who 
will or has performed the medical examinations and evaluations of 
the persons who will conduct the asbestos abatement work tasks.  
The physician shall be currently licensed by the state where the 
workers will be or have been examined, have expertise in 
pneumoconiosis and shall be responsible for the determination of 
medical surveillance protocols and for review of examination/test 
results performed in compliance with 29 CFR 1926, Section .1101 
and paragraph MEDICAL REQUIREMENTS.  The physician shall be 
familiar with the site's hazards and the scope of this project. 
The physician is not required to visit the work site.

SECTION 13280A  Page 16



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

g.  First Aid and CPR Trained Persons:  The names of at least 2 
persons who are currently trained in first aid and CPR by the 
American Red Cross or other approved agency shall be designated 
and shall be onsite at all times during site operations.  They 
shall be trained in universal precautions and the use of PPE as 
described in the Bloodborne Pathogens Standard of 29 CFR 1910, 
Section .1030 and shall be included in the Contractor's Bloodborne 
Pathogen Program.  These persons may perform other duties but 
shall be immediately available to render first aid when needed.  A 
copy of each designated person's current valid First Aid and CPR 
certificate shall be provided.

h.  Independent Testing Laboratory:  The Contractor shall provide the 
name, address and telephone number of the independent testing 
laboratory selected to perform the sample analyses and report the 
results.  The testing laboratory shall be completely independent 
from the Contractor as recognized by federal, state or local 
regulations.  Written verification of the following criteria, 
signed by the testing laboratory principal and the Contractor, 
shall be submitted:

(1)  Phase contrast microscopy (PCM):  The laboratory is fully 
equipped and proficient in conducting PCM of airborne samples 
using the methods specified by 29 CFR 1926, Section .1101, OSHA 
method ID-160, the most current version of NIOSH Pub No. 84-100 
Method 7400, and NIOSH Pub No. 84-100 Method 7402, transmission 
electron microscopy (TEM); the laboratory is currently judged 
proficient (classified as acceptable) in counting airborne 
asbestos samples by PCM by successful participation in each of the 
last 4 rounds in the American Industrial Hygiene Association 
(AIHA) Proficiency Analytical Testing (PAT) Program.  The selected 
microscopists who will analyze airborne samples by PCM shall be 
judged proficient in counting samples as current participating 
analysts in the AIHA PAT Program, and shall have successfully 
completed the Asbestos Sampling and Analysis course (NIOSH 582 or 
equivalent).

(2)  Polarized light microscopy (PLM):  If bulk analysis is 
required, provide evidence that the laboratory is fully equipped 
and proficient in conducting PLM analyses of suspect ACM bulk 
samples in accordance with 40 CFR 763, Subpart E, Appendix E; the 
laboratory is currently accredited by NIST under the NVLAP for 
bulk asbestos analysis and will use analysts (names shall be 
provided) with demonstrated proficiency to conduct PLM to include 
its application to the identification and quantification of 
asbestos content.

(3)  Transmission electron microscopy (TEM):  The laboratory is 
[fully equipped and proficient in conducting TEM analysis of 
airborne samples using the mandatory method specified by 40 CFR 763, 
Subpart E, Appendix E; the laboratory is currently accredited by 
NIST under the NVLAP for airborne sample analysis of asbestos by 
TEM; the laboratory will use analysts (names shall be provided) 
that are currently evaluated as competent with demonstrated 
proficiency under the NIST NVLAP for airborne sample analysis of 
asbestos by TEM.

(4)  PCM/TEM:  The laboratory is fully equipped and each analyst 
(name shall be provided) possesses demonstrated proficiency in 
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conducting PCM and TEM analysis of airborne samples using NIOSH 
Pub No. 84-100Method 7400 PCM and NIOSH Pub No. 84-100 Method 7402 
(TEM confirmation of asbestos content of PCM results) from the 
same filter.

i.  Disposal Facility, Transporter:  The Contractor shall provide 
written evidence that the landfill to be used is approved for 
asbestos disposal by the USEPA, state and local regulatory 
agencies.  Copies of signed agreements between the Contractor 
(including subcontractors and transporters) and the asbestos waste 
disposal facility to accept and dispose of all asbestos containing 
waste generated during the performance of this contract shall be 
provided.  Qualifications shall be provided for each subcontractor 
or transporter to be used, indicating previous experience in 
transport and disposal of asbestos waste to include all required 
state and local waste hauler requirements for asbestos.  The 
Contractor and transporters shall meet the DOT requirements of 49 
CFR 171, 49 CFR 172, and 49 CFR 173 as well as registration 
requirements of 49 CFR 107 and other applicable state or local 
requirements.  The disposal facility shall meet the requirements 
of 40 CFR 61, Sections .154 or .155, as required in 40 CFR 61, 
Section .150(b), and other applicable state or local requirements.

1.6   REGULATORY REQUIREMENTS

In addition to detailed requirements of this specification, work performed 
under this contract shall comply with EM 385-1-1, applicable federal, 
state, and local laws, ordinances, criteria, rules and regulations 
regarding handling, storing, transporting, and disposing of asbestos waste 
materials.  This includes, but is not limited to, OSHA standards, 29 CFR 
1926, especially Section .1101, 40 CFR 61, Subpart M and 40 CFR 763.  
Matters of interpretation of standards shall be submitted to the 
appropriate administrative agency for resolution before starting work.  
Where the requirements of this specification, applicable laws, criteria, 
ordinances, regulations, and referenced documents vary, the most stringent 
requirements shall apply.

1.7   SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor shall develop and submit a written comprehensive 
site-specific Accident Prevention Plan at least 30 days prior to the 
preconstruction conference.  The Accident Prevention Plan shall address 
requirements of EM 385-1-1, Appendix A, covering onsite work to be 
performed by the Contractor and subcontractors.  The Accident Prevention 
Plan shall incorporate an Asbestos Hazard Abatement Plan, and Activity 
Hazard Analyses as separate appendices into 1 site specific Accident 
Prevention Plan document.  Any portions of the Contractor's overall Safety 
and Health Program that are referenced in the Accident Prevention Plan, 
e.g., respirator program, hazard communication program, confined space 
entry program, etc., shall be included as appendices to the Accident 
Prevention Plan.    The plan shall be prepared,  signed (and sealed, 
including certification number if required), and dated by the Contractor's 
Designated IH, Competent Person, and Project Supervisor.

1.7.1   Asbestos Hazard Abatement Plan Appendix

The Asbestos Hazard Abatement Plan appendix to the Accident Prevention Plan 
shall include, but not be limited to, the following:
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a.  The personal protective equipment to be used;

b.  The location and description of regulated areas including clean 
and dirty areas,access tunnels, and decontamination unit (clean 
room, shower room, equipment room, storage areas such as load-out 
unit);

c.  Initial exposure assessment in accordance with 29 CFR 1926, 
Section .1101;

d.  Level of supervision;

e.  Method of notification of other employers at the worksite;

f.  Abatement method to include containment and control procedures;

g.  Interface of trades involved in the construction;

h.  Sequencing of asbestos related work;

i.  Storage and disposal procedures and plan;

j.  Type of wetting agent and asbestos encapsulant to be used;

k.  Location of local exhaust equipment;

l.  Air monitoring methods (personal, environmental and clearance);

m.  Bulk sampling and analytical methods (if required);

n.  A detailed description of the method to be employed in order to 
control the spread of ACM wastes and airborne fiber concentrations;

o.  Fire and medical emergency response procedures;

p.  The security procedures to be used for all regulated areas.

1.7.2   Activity Hazard Analyses Appendix

Activity Hazard Analyses, for each major phase of work, shall be submitted 
and updated during the project.  The Activity Hazard Analyses format shall 
be in accordance with  EM 385-1-1 (Figure 1-1).  The analysis shall define 
the activities to be performed for a major phase of work, identify the 
sequence of work, the specific hazards anticipated, and the control 
measures to be implemented to eliminate or reduce each hazard to an 
acceptable level.  Work shall not proceed on that phase until the Activity 
Hazard Analyses has been accepted and a preparatory meeting has been 
conducted by the Contractor to discuss its contents with everyone engaged 
in the activities, including the onsite Government representatives.  The 
Activity Hazard Analyses shall be continuously reviewed and, when 
appropriate, modified to address changing site conditions or operations.

1.8   PRECONSTRUCTION CONFERENCE AND ONSITE SAFETY

The Contractor and the Contractor's Designated Competent Person and Project 
Supervisor  shall meet with the Contracting Officer prior to beginning work 
at a safety preconstruction conference to discuss the details of the 
Contractor's submitted Accident Prevention Plan to include the Asbestos 
Hazard Abatement Plan and Activity Hazard Analyses appendices. Deficiencies 
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in the Accident Prevention Plan will be discussed and the Accident 
Prevention Plan shall be revised to correct the deficiencies and 
resubmitted for acceptance.  Any changes required in the specification as a 
result of the Accident Prevention Plan shall be identified specifically in 
the plan to allow for free discussion and acceptance by the Contracting 
Officer, prior to the start of work.  Onsite work shall not begin until the 
Accident Prevention Plan has been accepted.  A copy of the written Accident 
Prevention Plan shall be maintained onsite.  Changes and modifications to 
the accepted Accident Prevention Plan shall be made with the knowledge and 
concurrence of the Designated IH, the Project Supervisor, Designated 
Competent Person, and the Contracting Officer.  Should any unforeseen 
hazard become evident during the performance of the work, the Competent 
Person shall bring such hazard to the attention of the Project Supervisor, 
Designated IH, and the Contracting Officer, both verbally and in writing, 
for resolution as soon as possible.  In the interim, all necessary action 
shall be taken by the Contractor to restore and maintain safe working 
conditions in order to safeguard onsite personnel, visitors, the public, 
and the environment.  Once accepted by the Contracting Officer, the 
Accident Prevention Plan, including the Asbestos Hazard Abatement Plan and 
Activity Hazard Analyses will be enforced as if an addition to the 
contract.  Disregarding the provisions of this contract or the accepted 
Accident Prevention Plan will be cause for stopping of work, at the 
discretion of the Contracting Officer, until the matter has been rectified.

1.9   SECURITY

 Barriers to prevent entry of unauthorized personnel shall be provided for 
each regulated area.  A log book shall be kept documenting entry into and 
out of the regulated area.  Entry into regulated areas shall only be by 
personnel authorized by the Contractor and the Contracting Officer.  
Personnel authorized to enter regulated areas shall be trained, be 
medically evaluated, and wear the required personal protective equipment 
for the specific regulated area to be entered.

1.10   MEDICAL REQUIREMENTS

Medical requirements shall conform to 29 CFR 1926, Section .1101.

1.10.1   Medical Examinations

Before being exposed to airborne asbestos fibers, workers shall be provided 
with a medical examination as required by 29 CFR 1926, Section .1101 and 
other pertinent state or local requirements.  This requirement shall have 
been satisfied within the last 12 months.  The same medical examination 
shall be given on an annual basis to employees engaged in an occupation 
involving asbestos and within 30 calendar days before or after the 
termination of employment in such occupation.  X-ray films of asbestos 
workers shall be identified to the consulting radiologist and medical 
record jackets shall be marked with the word "asbestos."

1.10.1.1   Information Provided to the Physician

The Contractor shall provide the following information in writing to the 
examining physician:

a.  A copy of 29 CFR 1926, Section .1101 and Appendices D, E, G, and I;

b.  A description of the affected employee's duties as they relate to 
the employee's exposure;
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c.  The employee's representative exposure level or anticipated 
exposure level;

d.  A description of any personal protective and respiratory equipment 
used or to be used;

e.  Information from previous medical examinations of the affected 
employee that is not otherwise available to the examining 
physician.

1.10.1.2   Written Medical Opinion

For each worker, a written medical opinion prepared and signed by a 
licensed physician indicating the following:

a.  Summary of the results of the examination.

b.  The potential for an existing physiological condition that would 
place the employee at an increased risk of health impairment from 
exposure to asbestos.

c.  The ability of the individual to wear personal protective 
equipment, including respirators, while performing strenuous work 
tasks under cold and/or heat stress conditions.

d.  A statement that the employee has been informed of the results of 
the examination, provided with a copy of the results, informed of 
the increased risk of lung cancer attributable to the combined 
effect of smoking and asbestos exposure, and informed of any 
medical condition that may result from asbestos exposure.

1.10.2   Medical and Exposure Records

Complete and accurate records shall be maintained of each employee's 
medical examinations, medical records, and exposure data, as required by 29 
CFR 1910, Section .1910.20 and 29 CFR 1926, Section .1101 for a period of 
50 years after termination of employment.  Records of the required medical 
examinations and exposure data shall be made available, for inspection and 
copying, to the Assistant Secretary of Labor for Occupational Safety and 
Health (OSHA) or authorized representatives of the employee and an 
employee's physician upon request of the employee or former employee.  A 
copy of the required medical certification for each employee shall be 
maintained on file at the worksite for review, as requested by the 
Contracting Officer or the representatives.

1.11   TRAINING PROGRAM

1.11.1   General Training Requirements

The Contractor shall establish a training program as specified by EPA Model 
Accreditation Plan (MAP), training requirements at 40 CFR 763, Subpart E, 
Appendix C, any State of South Dakota requirements, OSHA requirements at 29 
CFR 1926, Section .1101(k)(9), and this specification.  Contractor 
employees shall complete the required training for the type of work they 
are to perform and such training shall be documented and provided to the 
Contracting Officer as specified in paragraph QUALIFICATIONS.

1.11.2   Project Specific Training
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Prior to commencement of work, each worker shall be instructed in the 
following project specific training:

a.  The hazards and health effects of the specific types of ACM to be 
abated;

b.  The content and requirements of the Contractor's Accident 
Prevention Plan to include the Asbestos Hazard Abatement Plan and 
Activity Hazard Analyses and site-specific safety and health 
precautions;

c.  Hazard Communication Program;

d.  Hands-on training for each asbestos abatement technique to be 
employed;

e.  Heat and/or cold stress monitoring specific to this project;

f.  Air monitoring program and procedures;

g.  Medical surveillance to include medical and exposure 
record-keeping procedures;

h.  The association of cigarette smoke and asbestos-related disease;

i.  Security procedures;

j.  Specific work practice controls and engineering controls required 
for each Class of work in accordance with 29 CFR 1926, Section 
.1101.

1.12   RESPIRATORY PROTECTION PROGRAM

The Contractor shall establish in writing, and implement a respiratory 
protection program in accordance with 29 CFR 1926, Section .1101, 29 CFR 
1910, Section .134, ANSI Z88.2, CGA G-7, CGA G-7.1 and DETAIL SHEET 12.  
The Contractor shall establish minimum respiratory protection requirements 
based on measured or anticipated levels of airborne asbestos fiber 
concentrations encountered during the performance of the asbestos abatement 
work.  The Contractor's respiratory protection program shall include, but 
not be limited to, the following elements:

a.  The company policy, used for the assignment of individual 
responsibility, accountability, and implementation of the 
respiratory protection program.

b.  The standard operating procedures covering the selection and use 
of respirators.  Respiratory selection shall be determined by the 
hazard to which the worker is exposed.

c.  Medical evaluation of each user to verify that the worker may be 
assigned to an activity where respiratory protection is required.

d.  Training in the proper use and limitations of respirators.

e.  Respirator fit-testing, i.e., quantitative, qualitative and 
individual functional fit checks.
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f.  Regular cleaning and disinfection of respirators.

g.  Routine inspection of respirators during cleaning and after each 
use when designated for emergency use.

h.  Storage of respirators in convenient, clean, and sanitary 
locations.

i.  Surveillance of regulated area conditions and degree of employee 
exposure (e.g., through air monitoring).

j.  Regular evaluation of the continued effectiveness of the 
respiratory protection program.

k.  Recognition and procedures for the resolution of special problems 
as they affect respirator use (e.g., no facial hair that comes 
between the respirator face piece and face or interferes with 
valve function; prescription eye wear usage; contact lenses usage; 
etc.).

l.  Proper training in putting on and removing respirators.

1.12.1   Respiratory Fit Testing

A qualitative or quantitative fit test conforming to 29 CFR 1926, Section 
1101, Appendix C shall be conducted for each Contractor worker required to 
wear a respirator, and for the Contracting Officer and authorized visitors 
who enter a regulated area where respirators are required to be worn.  A 
respirator fit test shall be performed for each worker wearing a 
negative-pressure respirator prior to initially wearing a respirator on 
this project and every 6 months thereafter.  The qualitative fit tests may 
be used only for testing the fit of half-mask respirators where they are 
permitted to be worn, or of full-facepiece air purifying respirators where 
they are worn at levels at which half-facepiece air purifying respirators 
are permitted.  If physical changes develop that will affect the fit, a new 
fit test for the worker shall be performed.  Functional fit checks shall be 
performed by employees each time a respirator is put on and in accordance 
with the manufacturer's recommendation.

1.12.2   Respirator Selection and Use Requirements

The Contractor shall provide respirators, and ensure that they are used as 
required by 29 CFR 1926, Section .1101 and in accordance with the 
manufacturer's recommendations.  Respirators shall be jointly approved by 
the Mine Safety and Health Administration and the National Institute for 
Occupational Safety and Health (MSHA/NIOSH), or by NIOSH, under the 
provisions of 42 CFR 84, for use in environments containing airborne 
asbestos fibers.  Personnel who handle ACM, enter regulated areas that 
require the wearing of a respirator, or who are otherwise carrying out 
abatement activities that require the wearing of a respirator, shall be 
provided with approved respirators that are fully protective of the worker 
at the measured or anticipated airborne asbestos concentration level to be 
encountered.  For air-purifying respirators, the particulate filter portion 
of the cartridges or canister approved for use in airborne asbestos 
environments shall be high-efficiency particulate air (HEPA).  The initial 
respirator selection and the decisions regarding the upgrading or 
downgrading of respirator type shall be made by the Contractor based on the 
measured or anticipated airborne asbestos fiber concentrations to be 
encountered.  Recommendations made by the Contractor to downgrade 
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respirator type shall be submitted in writing to the Contracting Officer.  
The Contractor's Designated Competent Person  shall have the authority to 
take immediate action to upgrade or downgrade respiratory type when there 
is an immediate danger to the health and safety of the wearer.  Respirators 
shall be used in the following circumstances:

a.  During all Class I asbestos jobs.

b.  During all Class II work where the ACM is not removed in a 
substantially intact state.

c.  During all Class II and III work which is not performed using wet 
methods.  Respirators need not be worn during removal of ACM from 
sloped roofs when a negative exposure assessment has been made and 
ACM is removed in an intact state.

d.  During all Class II and III asbestos jobs where the Contractor 
does not produce a negative exposure assessment.

e.  During all Class III jobs where TSI or surfacing ACM is being 
disturbed.

f.  During all Class IV work performed within regulated areas where 
employees performing other work are required to wear respirators.

g.  During all work where employees are exposed above the PEL-TWA or 
PEL-Excursion Limit.

h.  In emergencies

1.12.3   Class I Work

The Contractor shall provide:  (1) a tight-fitting, powered air purifying 
respirator equipped with high efficiency filters, or (2) a full-facepiece 
supplied air respirator operated in the pressure demand mode, equipped with 
HEPA egress cartridges, or (3) an auxiliary positive pressure 
self-contained breathing apparatus, for all employees within the regulated 
area where Class I work is being performed; provided that a negative 
exposure assessment has not been produced, and that the exposure level will 
not exceed 1 f/cc as an 8-hour time weighted average.  A full-facepiece 
supplied air respirator, operated in the pressure demand mode, equipped 
with an auxiliary positive pressure self-contained breathing apparatus 
shall be provided under such conditions, if the exposure assessment 
indicates exposure levels above 1 f/cc as an 8-hour time weighted average.

1.12.4   Class II and III Work

The Contractor shall provide an air purifying respirator, other than a 
disposable respirator, equipped with high-efficiency filters whenever the 
employee performs Class II and III asbestos jobs where the Contractor does 
not produce a negative exposure assessment .

1.12.5   Sanitation

Employees who wear respirators shall be permitted to leave work areas to 
wash their faces and respirator facepieces whenever necessary to prevent 
skin irritation associated with respirator use.

1.13   HAZARD COMMUNICATION PROGRAM
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A hazard communication program shall be established and implemented in 
accordance with 29 CFR 1926, Section .59.  Material safety data sheets 
(MSDSs) shall be provided for all hazardous materials brought onto the 
worksite.  One copy shall be provided to the Contracting Officer and 1 copy 
shall be included in the Contractor's Hazard Communication Program.

1.14   LICENSES, PERMITS AND NOTIFICATIONS

1.14.1   General Legal Requirements

Necessary licenses, permits and notifications shall be obtained in 
conjunction with the project's asbestos abatement, transportation and 
disposal actions and timely notification furnished of such actions as 
required by federal, state, regional, and local authorities.  The 
Contractor shall notify the Regional Office of the USEPA, state's 
environmental protection agency responsible for asbestos air emissions, 
state OSHA program, and the Contracting Officer in writing, at least 10 
days prior to the commencement of work, in accordance with 40 CFR 61, 
Subpart M, and state and local requirements to include the mandatory 
"Notification of Demolition and Renovation Record" form and other required 
notification documents.  Notification shall be by Certified Mail, Return 
Receipt Requested.  The Contractor shall furnish copies of the receipts to 
the Contracting Officer, in writing, prior to the commencement of work.  A 
copy of the rental company's written acknowledgment and agreement shall be 
provided as required by paragraph RENTAL EQUIPMENT.  For licenses, permits, 
and notifications that the Contractor is responsible for obtaining, the 
Contractor shall pay any associated fees or other costs incurred.

1.14.2   Litigation and Notification

The Contractor shall notify the Contracting Officer if any of the following 
occur:

a.  The Contractor or any of the subcontractors are served with notice 
of violation of any law, regulation, permit or license which 
relates to this contract;

b.  Proceedings are commenced which could lead to revocation of 
related permits or licenses; permits, licenses or other Government 
authorizations relating to this contract are revoked;

c.  Litigation is commenced which would affect this contract;

d.  The Contractor or any of the subcontractors become aware that 
their equipment or facilities are not in compliance or may fail to 
comply in the future with applicable laws or regulations.

1.15   PERSONAL PROTECTIVE EQUIPMENT

Three complete sets of personal protective equipment shall be made 
available to the Contracting Officer and authorized visitors for entry to 
the regulated area.  Contracting Officer and authorized visitors shall be 
provided with training equivalent to that provided to Contractor employees 
in the selection, fitting, and use of the required personal protective 
equipment and the site safety and health requirements.  Contractor workers 
shall be provided with personal protective clothing and equipment and the 
Contractor shall ensure that it is worn properly.  The Contractor's 
Designated IH and Designated Competent Person shall select and approve all 
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the required personal protective clothing and equipment to be used.

1.15.1   Respirators

Respirators shall be in accordance with paragraph RESPIRATORY PROTECTION 
PROGRAM.

1.15.2   Whole Body Protection

Personnel exposed to airborne concentrations of asbestos that exceed the 
PELs, or for all OSHA Classes of work for which a required negative 
exposure assessment is not produced, shall be provided with whole body 
protection and such protection shall be worn properly.  The Contractor's 
Designated IH and Competent Person shall select and approve the whole body 
protection to be used.  The Competent Person shall examine work suits worn 
by employees at least once per work shift for rips or tears that may occur 
during performance of work.  When rips or tears are detected while an 
employee is working, rips and tears shall be immediately mended, or the 
work suit shall be immediately replaced.  Disposable whole body protection 
shall be disposed of as asbestos contaminated waste upon exiting from the 
regulated area.  Reusable whole body protection worn shall be either 
disposed of as asbestos contaminated waste upon exiting from the regulated 
area or be properly laundered in accordance with 29 CFR 1926, Section 
.1101.  Whole body protection used for asbestos abatement shall not be 
removed from the worksite by a worker to be cleaned.  Recommendations made 
by the Contractor to downgrade whole body protection shall be submitted in 
writing to the Contracting Officer.  The Contractor's Designated Competent 
Person, has the authority to take immediate action to upgrade or downgrade 
whole body protection when there is an immediate danger to the health and 
safety of the wearer.

1.15.2.1   Coveralls

Disposable coveralls with a zipper front shall be provided.  Sleeves shall 
be secured at the wrists, and foot coverings secured at the ankles.  See 
DETAIL SHEET 13.

1.15.2.2   Not Used

1.15.2.3   Work Clothing

An additional coverall shall be provided when the abatement and control 
method employed does not provide for the exit from the regulated area 
directly into an attached decontamination unit.  Cloth work clothes for 
wear under the protective coverall, and foot coverings, shall be provided 
when work is being conducted in low temperature conditions.  Cloth work 
clothes shall be either disposed of as asbestos contaminated waste or 
properly laundered in accordance with 29 CFR 1926, Section .1101.

1.15.2.4   Gloves

Gloves shall be provided to protect the hands.  Where there is the 
potential for hand injuries (i.e., scrapes, punctures, cuts, etc.) a 
suitable glove shall be provided and used.

1.15.2.5   Foot Coverings

Cloth socks shall be provided and worn next to the skin.  Footwear, as 
required by OSHA and EM 385-1-1, that is appropriate for safety and health 
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hazards in the area shall be worn.  Rubber boots shall be used in moist or 
wet areas.  Reusable footwear removed from the regulated area shall be 
thoroughly decontaminated or disposed of as ACM waste.  Disposable 
protective foot covering shall be disposed of as ACM waste.  If rubber 
boots are not used, disposable foot covering shall be provided.

1.15.2.6   Head Covering

Hood type disposable head covering shall be provided.  In addition, 
protective head gear (hard hats) shall be provided as required.  Hard hats 
shall only be removed from the regulated area after being thoroughly 
decontaminated.

1.15.2.7   Protective Eye Wear

Eye protection provided shall be in accordance with ANSI Z87.1.

1.16   HYGIENE FACILITIES AND PRACTICES

The Contractor shall establish a decontamination area for the 
decontamination of employees, material and equipment.  The Contractor shall 
ensure that employees enter and exit the regulated area through the 
decontamination area.  The decontamination facility used shall comply with 
Federal and state regulations and these specifications.

1.16.1   Shower Facilities

Shower facilities, when provided, shall comply with 29 CFR 1910, Section 
.141(d)(3).

1.16.2   3-Stage Decontamination Area

A temporary negative pressure decontamination unit that is adjacent and 
attached in a leak-tight manner to the regulated area shall be provided 
where appropriate for the work to be performed and as described in SET-UP 
DETAIL SHEET Numbers 22 and 23.  Utilization of prefabricated units shall 
have prior approval of the Contracting Officer.  The decontamination unit 
shall have an equipment room and a clean room separated by a shower that 
complies with 29 CFR 1910, Section .141 (unless the Contractor can 
demonstrate that such facilities are not feasible).  Equipment and surfaces 
of containers filled with ACM shall be cleaned prior to removing them from 
the equipment room or area.  Surfaces of the equipment room shall be wet 
wiped 2 times after each shift.  Materials used for wet wiping shall be 
disposed of as asbestos contaminated waste.  Two separate lockers shall be 
provided for each asbestos worker, one in the equipment room and one in the 
clean room.  When approved by the Contracting Officer, hot water service 
may be secured from the building hot water system provided backflow 
protection is installed by the Contractor at the point of connection. 
Should sufficient hot water be unavailable, the Contractor shall provide a 
minimum 160 L  electric water heater with minimum recovery rate of 80 L  
per hour and a temperature controller for each showerhead.  The Contractor 
shall provide a minimum of 1 shower.  Instantaneous type in-line water 
heater may be incorporated at each shower head in lieu of hot water heater, 
upon approval by the Contracting Officer.  Flow and temperature controls 
shall be located within the shower and shall be adjustable by the user.  
The wastewater pump shall be sized for 1.25 times the showerhead flow-rate 
at a pressure head sufficient to satisfy the filter head loss and discharge 
line losses.  The pump shall supply a minimum 1.6 L/s  flow with 10.7 m  of 
pressure head.  Used shower water shall be collected and filtered to remove 
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asbestos contamination.  Filters and residue shall be disposed of as 
asbestos contaminated material, per DETAIL SHEETS 9A, 9B, and 14. Filtered 
water shall be discharged to the sanitary system.  Wastewater filters shall 
be installed in series with the first stage pore size of 20 microns and the 
second stage pore size of 5 microns.  The floor of the decontamination 
unit's clean room shall be kept dry and clean at all times.  Water from the 
shower shall not be allowed to wet the floor in the clean room.  Surfaces 
of the clean room and shower shall be wet-wiped 2 times after each shift 
change with a disinfectant solution.  Proper housekeeping and hygiene 
requirements shall be maintained.  Soap and towels shall be provided for 
showering, washing and drying.  Any cloth towels provided shall be disposed 
of as ACM waste or shall be laundered in accordance with 29 CFR 1926, 
Section .1101.

1.16.3   Load-Out Unit

A temporary load-out unit that is adjacent and connected to the regulated 
area and access tunnel shall be provided as described in DETAIL SHEET 
Number 20 and 25.  Utilization of prefabricated units shall have prior 
approval of the Contracting Officer.  The load-out unit shall be attached 
in a leak-tight manner to each regulated area.  Surfaces of the load-out 
unit and access tunnel shall be adequately wet-wiped 2 times after each 
shift change.  Materials used for wet wiping shall be disposed of as 
asbestos contaminated waste.

1.16.4   Single Stage Decontamination Area

A decontamination area (equipment room/area) may be provided for Class I 
work involving less than 7.5 m  or 0.9 square meters  of TSI or surfacing 
ACM, and for Class II asbestos work operations where exposures exceed the 
PELs or where there is no negative exposure assessment produced before the 
operation.  The equipment room or area shall be adjacent to the regulated 
area for the decontamination of employees, material, and their equipment 
which is contaminated with asbestos.  The equipment room or area shall 
consist of an area covered by an impermeable drop cloth on the floor or 
horizontal working surface.  The area must be of sufficient size to 
accommodate cleaning of equipment and removing personal protective 
equipment without spreading contamination beyond the area.  Surfaces of the 
equipment room shall be wet wiped 2 times after each shift.  Materials used 
for wet wiping shall be disposed of as asbestos contaminated waste.

1.16.5   Not Used

1.16.6   Decontamination Area Entry Procedures

The Contractor shall ensure that employees entering the decontamination 
area through the clean room or clean area:

a.  Remove street clothing in the clean room or clean area and deposit 
it in lockers.

b.  Put on protective clothing and respiratory protection before 
leaving the clean room or clean area.

c.  Pass through the equipment room to enter the regulated area.

1.16.7   Decontamination Area Exit Procedures
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The Contractor shall ensure that the following procedures are followed:

a.  Before leaving the regulated area, respirators shall be worn while 
employees remove all gross contamination and debris from their 
work clothing using a HEPA vacuum.

b.  Employees shall remove their protective clothing in the equipment 
room and deposit the clothing in labeled impermeable bags or 
containers (see Detail Sheets 9A and 14) for disposal and/or 
laundering.

c.  Employees shall not remove their respirators in the equipment room.

d.  When showers are provided, employees shall shower prior to 
entering the clean room.  If a shower has not been located between 
the equipment room and the clean room or the work is performed 
outdoors, the Contractor shall ensure that employees engaged in 
Class I asbestos jobs:  a) Remove asbestos contamination from 
their work suits in the equipment room or decontamination area 
using a HEPA vacuum before proceeding to a shower that is not 
adjacent to the work area; or b) Remove their contaminated work 
suits in the equipment room, without cleaning worksuits, and 
proceed to a shower that is not adjacent to the work area.

e.  After showering, employees shall enter the clean room before 
changing into street clothes.

1.16.8   Lunch Areas

The Contractor shall provide lunch areas in which the airborne 
concentrations of asbestos are below 0.01 f/cc.

1.16.9   Smoking

Smoking, if allowed by the Contractor, shall only be permitted in 
designated areas approved by the Contracting Officer.

1.17   REGULATED AREAS

All Class I and II asbestos work shall be conducted within regulated areas. 
 The regulated area shall be demarcated to minimize the number of persons 
within the area and to protect persons outside the area from exposure to 
airborne asbestos.  Where critical barriers or negative pressure enclosures 
are used, they shall demarcate the regulated area.  Access to regulated 
areas shall be limited to authorized persons.  The Contractor shall control 
access to regulated areas, ensure that only authorized personnel enter, and 
verify that Contractor required medical surveillance, training and 
respiratory protection program requirements are met prior to allowing 
entrance.

1.18   WARNING SIGNS AND TAPE

Warning signs and tape printed in English  shall be provided at the 
regulated boundaries and entrances to regulated areas.  The Contractor 
shall ensure that all personnel working in areas contiguous to regulated 
areas comprehend the warning signs.  Signs shall be located to allow 
personnel to read the signs and take the necessary protective steps 
required before entering the area.  Warning signs, as shown and described 
in DETAIL SHEET 11, shall be in vertical format conforming to 29 CFR 1910 
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and 29 CFR 1926, Section .1101, a minimum of 500 by 350 mm , and displaying 
the following legend in the lower panel:

DANGER
ASBESTOS

CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTIVE CLOTHING ARE REQUIRED IN THIS AREA

Spacing between lines shall be at least equal to the height of the upper of 
any two lines.  Warning tape shall be provided as shown and described on 
DETAIL SHEET 11.  Decontamination unit signage shall be as shown and 
described on DETAIL SHEET 15.

1.19   WARNING LABELS

Warning labels shall be affixed to all asbestos disposal containers used to 
contain asbestos materials, scrap, waste debris, and other products 
contaminated with asbestos.  Containers with preprinted warning labels 
conforming to requirements are acceptable.  Warning labels shall be as 
described in DETAIL SHEET 14, shall conform to 29 CFR 1926, Section .1101 
and shall be of sufficient size to be clearly legible displaying the 
following legend:

DANGER
CONTAINS ASBESTOS FIBERS

AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

1.20   LOCAL EXHAUST VENTILATION

Local exhaust ventilation units shall conform to ANSI Z9.2 and 29 CFR 1926, 
Section .1101.  Filters on local exhaust system equipment shall conform to 
ANSI Z9.2 and UL 586.  Filter shall be UL labeled.

1.21   TOOLS

Vacuums shall be leak proof to the filter, equipped with HEPA filters, of 
sufficient capacity and necessary capture velocity at the nozzle or nozzle 
attachment to efficiently collect, transport and retain the ACM waste 
material.  Power tools shall not be used to remove ACM unless the tool is 
equipped with effective, integral HEPA filtered exhaust ventilation capture 
and collection system, or has otherwise been approved for use by the 
Contracting Officer.  Residual asbestos shall be removed from reusable 
tools prior to storage and reuse.  Reusable tools shall be thoroughly 
decontaminated prior to being removed from regulated areas.

1.22   RENTAL EQUIPMENT

If rental equipment is to be used, written notification shall be provided 
to the rental agency, concerning the intended use of the equipment, the 
possibility of asbestos contamination of the equipment and the steps that 
will be taken to decontaminate such equipment.  A written acceptance of the 
terms of the Contractor's notification shall be obtained from the rental 
agency.

1.23   AIR MONITORING EQUIPMENT

The Contractor's Designated IH shall approve air monitoring equipment to be 
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used to collect samples.  The equipment shall include, but shall not be 
limited to:

a.  High-volume sampling pumps that can be calibrated and operated at 
a constant airflow up to 16 liters per minute when equipped with a 
sampling train of tubing and filter cassette.

b.  Low-volume, battery powered, body-attachable, portable personal 
pumps that can be calibrated to a constant airflow up to 
approximately 3.5 liters per minute when equipped with a sampling 
train of tubing and filter cassette, and a self-contained 
rechargeable power pack capable of sustaining the calibrated flow 
rate for a minimum of 10 hours.  The pumps shall also be equipped 
with an automatic flow control unit which shall maintain a 
constant flow, even as filter resistance increases due to 
accumulation of fiber and debris on the filter surface.

c.  Single use standard 25 mm diameter cassette, open face, 0.8 micron 
pore size, mixed cellulose ester membrane filters and cassettes 
with 50 mm electrically conductive extension cowl, and shrink 
bands, to be used with low flow pumps in accordance with 29 CFR 
1926, Section .1101 for personal air sampling.

d.  Single use standard 25 mm diameter cassette, open face, 0.45 
micron pore size, mixed cellulose ester membrane filters and 
cassettes with 50 mm electrically conductive cowl, and shrink 
bands, to be used with high flow pumps when conducting 
environmental area sampling using NIOSH Pub No. 84-100 Methods 
7400 and 7402, (and the transmission electric microscopy method 
specified at 40 CFR 763 if required).

e.  Appropriate plastic tubing to connect the air sampling pump to the 
selected filter cassette.

f.  A flow calibrator capable of calibration to within plus or minus 2 
percent of reading over a temperature range of minus 20 to plus 60 
degrees C  and traceable to a NIST primary standard.

1.24   EXPENDABLE SUPPLIES

1.24.1   Glovebag

Glovebags shall be provided as described in 29 CFR 1926, Section .1101 and 
SET-UP DETAIL SHEET 10.  The glovebag assembly shall be 0.15 mm  thick 
plastic, prefabricated and seamless at the bottom  with preprinted OSHA 
warning label.

1.24.2   Duct Tape

Industrial grade duct tape of appropriate widths suitable for bonding sheet 
plastic and disposal container shall be provided.

1.24.3   Disposal Containers

Leak-tight (defined as solids, liquids, or dust that cannot escape or spill 
out) disposal containers shall be provided for ACM wastes as required by 29 
CFR 1926 Section .1101 and DETAIL SHEETS 9A, 9B, and 14.

1.24.4   Disposal Bags
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Leak-tight bags, 0.15 mm  thick, shall be provided for placement of 
asbestos generated waste as described in DETAIL SHEET 9A.

1.24.5   Not Used

1.24.6   Not Used

1.24.7   Sheet Plastic

Sheet plastic shall be polyethylene of 0.15 mm  minimum thickness and shall 
be provided in the largest sheet size necessary to minimize seams .  Film 
shall conform to ASTM D 4397

1.24.7.1   Not Used

1.24.7.2   Reinforced

Reinforced sheets shall be provided where high skin strength is required, 
such as where it constitutes the only barrier between the regulated area 
and the outdoor environment.  The sheet stock shall consist of translucent, 
nylon-reinforced or woven-polyethylene thread laminated between 2 layers of 
polyethylene film.  Film shall meet flame resistant standards of NFPA 701.

1.24.8   Amended Water

Amended water shall meet the requirements of ASTM D 1331.

1.24.9   Mastic Removing Solvent

Mastic removing solvent shall be nonflammable and shall not contain 
methylene chloride, glycol ether, or halogenated hydrocarbons.  Solvents 
used onsite shall have a flash point greater than 60 degrees C. 

1.24.10   Leak-tight Wrapping

Two layers of 0.15 mm  minimum thick polyethylene sheet stock shall be used 
for the containment of removed asbestos-containing components or materials 
such as reactor vessels, large tanks, boilers, insulated pipe segments and 
other materials too large to be placed in disposal bags as described in 
DETAIL SHEET 9B.  Upon placement of the ACM component or material, each 
layer shall be individually leak-tight sealed with duct tape.

1.24.11   Viewing Inspection Window

Where feasible, a minimum of 1 clear, 3 mm  thick, acrylic sheet, 450 by 
610 mm , shall be installed as a viewing inspection window at eye level on 
a wall in each containment enclosure.  The windows shall be sealed 
leak-tight with industrial grade duct tape.

1.24.12   Wetting Agents

Removal encapsulant shall be provided when conducting removal abatement 
activities that require a longer removal time or are subject to rapid 
evaporation of amended water.  The removal encapsulant shall be capable of 
wetting the ACM and retarding fiber release during disturbance of the ACM 
greater than or equal to that provided by amended water.

1.25   MISCELLANEOUS ITEMS
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A sufficient quantity of other items, such as, but not limited to:  
scrapers, brushes, brooms, staple guns, tarpaulins, shovels, rubber 
squeegees, dust pans, other tools, scaffolding, staging, enclosed chutes, 
wooden ladders, lumber necessary for the construction of containments, UL 
approved temporary electrical equipment, material and cords, ground fault 
circuit interrupters, water hoses of sufficient length, fire extinguishers, 
first aid kits, portable toilets, logbooks, log forms, markers with 
indelible ink, spray paint in bright color to mark areas, project boundary 
fencing, etc., shall be provided.

PART 2   PRODUCTS

2.1   ENCAPSULANTS

Encapsulants shall conform to USEPA requirements, shall contain no toxic or 
hazardous substances and no solvent and shall meet the following 
requirements:

ALL ENCAPSULANTS

       Requirement                   Test Standard

  Flame Spread - 25,                 ASTM E 84
    Smoke Emission - 50 
  Combustion Toxicity                Univ. of Pittsburgh Protocol
    Zero Mortality
  Life Expectancy, 20 yrs            ASTM C 732
    Accelerated Aging Test
  Permeability, Min. 23 ng per       ASTM E 96
    Pa-sec-square m

2.2   NOT USED

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Asbestos abatement work tasks shall be performed  as summarized in 
paragraph DESCRIPTION OF WORK and the Contractor's Accident Prevention 
Plan, Asbestos Hazard Abatement Plan, and the Activity Hazard Analyses.  
The Contractor shall use the engineering controls and work practices 
required in 29 CFR 1926, Section .1101(g) in all operations regardless of 
the levels of exposure.  Personnel shall wear and utilize protective 
clothing and equipment as specified.  The Contractor shall not permit 
eating, smoking, drinking, chewing or applying cosmetics in the regulated 
area.  All hot work (burning, cutting, welding, etc.) shall be conducted 
under controlled conditions in conformance with 29 CFR 1926, Section .352, 
Fire Prevention.  Personnel of other trades, not engaged in asbestos 
abatement activities, shall not be exposed at any time to airborne 
concentrations of asbestos unless all the administrative and personal 
protective provisions of the Contractor's Accident Prevention Plan are 
complied with.  Power to the regulated area shall be locked-out and tagged 
in accordance with 29 CFR 1910, and temporary electrical service with 
ground fault circuit interrupters shall be provided as needed.  Temporary 
electrical service shall be disconnected when necessary for wet removal.  
The Contractor shall stop abatement work in the regulated area immediately 
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when the airborne total fiber concentration:  (1) equals or exceeds 0.01 
f/cc, or the pre-abatement concentration, whichever is greater, outside the 
regulated area; or (2) equals or exceeds 1.0 f/cc inside the regulated 
area.  The Contractor shall correct the condition to the satisfaction of 
the Contracting Officer, including visual inspection and air sampling.  
Work shall resume only upon notification by the Contracting Officer.  
Corrective actions shall be documented.

3.2   PROTECTION OF ADJACENT WORK OR AREAS TO REMAIN

Asbestos abatement shall be performed without damage to or contamination of 
adjacent work or area.  Where such work or area is damaged or contaminated, 
as verified by the Contracting Officer using visual inspection or sample 
analysis, it shall be restored to its original condition or decontaminated 
by the Contractor at no expense to the Government, as deemed appropriate by 
the Contracting Officer.  This includes inadvertent spill of dirt, dust or 
debris in which it is reasonable to conclude that asbestos may exist.  When 
these spills occur, work shall stop in all effected areas immediately and 
the spill shall be cleaned.  When satisfactory visual inspection and air 
sampling analysis results are obtained and have been evaluated by the 
Contractor's Designated IH  and the Contracting Officer, work shall proceed.

3.3   OBJECTS

3.3.1   Removal of Mobile Objects

Mobile objects, furniture, and equipment will be removed from the area of 
work by the Government before asbestos abatement work begins. 

3.3.2   Stationary Objects

Stationary objects and furnishings shall be covered with 2 layers of 
polyethylene and edges sealed with duct tape.

3.4   BUILDING VENTILATION SYSTEM AND CRITICAL BARRIERS

Building ventilating systems supplying air into or returning air out of a 
regulated area shall be isolated by airtight seals to prevent the spread of 
contamination throughout the system.  Air-tight critical barriers shall be 
installed on building ventilating openings located inside the regulated 
area that supply or return air from the building ventilation system or 
serve to exhaust air from the building.  The critical barriers shall 
consist of 2 layers of polyethylene.  Edges to wall, ceiling and floor 
surfaces shall be sealed with industrial grade duct tape.  Critical 
barriers shall be installed as shown on appended SET-UP DETAIL SHEETS.

3.5   PRECLEANING

Surfaces shall be adequately wet wiped prior to establishment of 
containment.

3.6   METHODS OF COMPLIANCE

3.6.1   Mandated Practices

The Contractor shall employ proper handling procedures in accordance with 
29 CFR 1926 and 40 CFR 61, Subpart M, and the specified requirements.  The 
specific abatement techniques and items identified shall be detailed in the 
Contractor's Asbestos Hazard Abatement Plan including, but not limited to, 
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details of construction materials, equipment, and handling procedures.  The 
Contractor shall use the following engineering controls and work practices 
in all operations, regardless of the levels of exposure:

a.  Vacuum cleaners equipped with HEPA filters to collect debris and 
dust containing ACM.

b.  Wet methods or wetting agents to control employee exposures during 
asbestos handling, mixing, removal, cutting, application, and 
cleanup; except where it can be demonstrated that the use of wet 
methods is unfeasible due to, for example, the creation of 
electrical hazards, equipment malfunction, and in roofing.

c.  Prompt clean-up and disposalin leak-tight containers of wastes and 
debris contaminated with asbestos.

d.  Inspection and repair of polyethylene in work and high traffic 
areas.

e.  Cleaning of equipment and surfaces of containers filled with ACM 
prior to removing them from the equipment room or area.

3.6.2   Control Methods

The Contractor shall use the following control methods to comply with the 
PELs:

a.  Local exhaust ventilation equipped with HEPA filter dust 
collection systems;

b.  Enclosure or isolation of processes producing asbestos dust;

c.  Ventilation of the regulated area to move contaminated air away 
from the breathing zone of employees and toward a filtration or 
collection device equipped with a HEPA filter;

d.  Use of other work practices and engineering controls;

e.  Where the feasible engineering and work practice controls 
described above are not sufficient to reduce employee exposure to 
or below the PELs, the Contractor shall use them to reduce 
employee exposure to the lowest levels attainable by these 
controls and shall supplement them by the use of respiratory 
protection that complies with paragraph, RESPIRATORY PROTECTION 
PROGRAM.

3.6.3   Unacceptable Practices

The following work practices and engineering controls shall not be used for 
work related to asbestos or for work which disturbs ACM, regardless of 
measured levels of asbestos exposure or the results of initial exposure 
assessments:

a.  High-speed abrasive disc saws that are not equipped with point of 
cut ventilator or enclosures with HEPA filtered exhaust air.

b.  Compressed air used to remove asbestos, or materials containing 
asbestos, unless the compressed air is used in conjunction with an 
enclosed ventilation system designed to capture the dust cloud 
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created by the compressed air.

c.  Dry sweeping, shoveling, or other dry clean-up of dust and debris 
containing ACM.

d.  Employee rotation as a means of reducing employee exposure to 
asbestos.

3.6.4   Class I Work Procedures

In addition to requirements of paragraphs Mandated Practices and Control 
Methods, the following engineering controls and work practices shall be 
used:

a.  A Competent Person shall supervise the installation and operation 
of the control system.

b.  For jobs involving the removal of more than 7.5 m  or 0.9 square 
meters  of TSI or surfacing material, the Contractor shall place 
critical barriers over all openings to the regulated area.

c.  HVAC systems shall be isolated in the regulated area by sealing 
with a double layer of plastic or air-tight rigid covers.

d.  Impermeable dropcloths (0.15 mm  or greater thickness) shall be 
placed on surfaces beneath all removal activity.

e.  Objects within the regulated area shall be handled as specified in 
paragraph OBJECTS.

f.  Where a negative exposure assessment has not been provided or 
where exposure monitoring shows the PEL was exceeded, the 
regulated area shall be ventilated to move contaminated air away 
from the employee's breathing zone toward a HEPA unit or 
collection device.

3.6.5   Specific Control Methods for Class I Work

In addition to requirements of paragraph Class I Work Procedures, Class I 
asbestos work shall be performed using the control methods identified in 
the subparagraphs below.  The Contractor shall propose the most suitable 
and cost efficient control method for each regulated area in the Accident 
Prevention Plan.  Since there are multiple buildings and multiple regulated 
areas, the Contractor shall describe or sketch the location of each 
regulated area.

3.6.5.1   Negative Pressure Enclosure (NPE) System

The NPE system (if used) shall be as shown in SETUP DETAIL SHEET 3.  The 
system shall provide at least 4 air changes per hour inside the 
containment.  The local exhaust unit equipment shall be operated 24 hours 
per day until the containment is removed, and shall be leak-proof to the 
filter and equipped with HEPA filters.  Air movement shall be directed away 
from the employees and toward a HEPA filtration device.  The NPE shall be 
smoke tested for leaks at the beginning of each shift.  Local exhaust 
equipment shall be sufficient to maintain a minimum pressure differential 
of minus 0.5 mm  of water column relative to adjacent, unsealed areas.  
Pressure differential shall be monitored continuously, 24 hours per day, 
with an automatic manometric recording instrument.  Pressure differential 
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recordings shall be provided daily on the same day collected. Readings 
shall be reviewed by the Contractor's Designated Competent Person and IH 
prior to submittal.  The Contracting Officer shall be notified immediately 
if the pressure differential falls below the prescribed minimum.  The 
building ventilation system shall not be used as the local exhaust system 
for the regulated area.  The local exhaust system shall terminate outdoors 
unless an alternate arrangement is allowed by the Contract Officer.  All 
filters used shall be new at the beginning of the project and shall be 
periodically changed as necessary and disposed of as ACM waste.

3.6.5.2   Glovebag Systems

Glovebag systems shall be as shown in SETUP DETAIL SHEET 10.  The glovebag 
system shall be used to remove ACM from straight runs of piping and elbows 
and other connections.  Glovebags shall be used without modification and 
shall be smoke-tested for leaks and any leaks sealed prior to use.  
Glovebags shall be installed to completely cover the circumference of pipe 
or other structures where the work is to be done.  Glovebags shall be used 
only once and shall not be moved.  Glovebags shall not be used on surfaces 
that have temperatures exceeding 66 degrees C.   Prior to disposal, 
glovebags shall be collapsed by removing air within them using a HEPA 
vacuum.  Before beginning the operation, loose and friable material 
adjacent to the glovebag operation shall be wrapped and sealed in 2 layers 
of plastic or otherwise rendered intact.  At least 2 persons shall perform 
Class I glovebag removal.  Asbestos regulated work areas shall be 
established as specified for glovebag abatement.  Designated boundary 
limits for the asbestos work shall be established with rope or other 
continuous barriers and all other requirements for asbestos control areas 
shall be maintained, including area signage and boundary warning tape as 
specified in SET-UP DETAIL SHEET 11.

a.  In addition to requirements for negative pressure glovebag systems 
above, the Contractor shall attach HEPA vacuum systems or other 
devices to the bag to prevent collapse during removal of ACM from 
straight runs of piping and elbows and other connections.

3.6.5.3   Mini-Enclosures

Mini-containment (small walk-in enclosure) as shown in SETUP DETAIL SHEET 7 
to accommodate no more than 2 persons, may be used if the disturbance or 
removal can be completely contained by the enclosure with the following 
specifications and work practices.  The mini-enclosure shall be inspected 
for leaks and smoke tested before each use.  Air movement shall be directed 
away from the employee's breathing zone within the mini-enclosure.

3.6.5.4   Wrap and Cut Operation

Wrap and cut operations shall be as shown in SETUP DETAIL SHEET 9B and 10.  
Prior to cutting pipe, the asbestos-containing insulation shall be wrapped 
with polyethylene and securely sealed with duct tape to prevent asbestos 
becoming airborne as a result of the cutting process.  The following steps 
shall be taken:  install glovebag, strip back sections to be cut 150 mm  
from point of cut, and cut pipe into manageable sections.

3.6.6   Class II Work

In addition to the requirements of paragraphs Mandated Practices and 
Control Methods, the following engineering controls and work practices 
shall be used:
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a.  A Competent Person shall supervise the work.

b.  For indoor work, critical barriers shall be placed over all 
openings to the regulated area.

c.  Impermeable dropcloths shall be placed on surfaces beneath all 
removal activity.

3.6.7   Specific Control Methods for Class II Work

In addition to requirements of paragraph Class II Work, Class II work shall 
be performed using the following methods:

3.6.7.1   Vinyl and Asphalt Flooring Materials

When removing vinyl and asphalt flooring materials which contain ACM, the 
Contractor shall use the following practices as shown in RESPONSE ACTION 
DETAIL SHEETS 57, 58, 59, 61, or 62, as appropriate for each regulated area 
 .    Tiles shall be removed intact (if possible); wetting is not required 
when tiles are heated and removed intact.  Flooring or its backing shall 
not be sanded.  Scraping of residual adhesive and/or backing shall be 
performed using wet methods.  Mechanical chipping is prohibited unless 
performed in a negative pressure enclosure.  Dry sweeping is prohibited.  
The Contractor shall use vacuums equipped with HEPA filter, disposable dust 
bag, and metal floor tool (no brush) to clean floors.

3.6.7.2   Cementitious Siding or Transite Panels

When removing cementitious asbestos-containing siding or transite panels 
the Contractor shall use the following practices shown in RESPONSE ACTION 
DETAIL SHEET 81.  Intentionally cutting, abrading or breaking siding or 
transite panels is prohibited.  Each panel shall be sprayed with amended 
water prior to removal.  Nails shall be cut with flat, sharp instruments.  
Unwrapped or unbagged panels or siding shall be immediately lowered to the 
ground via covered dust-tight chute, crane or hoist, or placed in an 
impervious waste bag or wrapped in plastic sheeting and lowered to the 
ground no later than the end of the work shift.

3.6.7.3   Gaskets

Gaskets shall be thoroughly wetted with amended water prior to removal and 
immediately placed in a disposal container.  If a gasket is visibly 
deteriorated and unlikely to be removed intact, removal shall be undertaken 
within a glovebag.  Any scraping to remove residue shall be performed wet.

3.6.7.4   Other Class II Jobs

The Contractor shall use the following work practices when performing Class 
II removal of ACM:  The material shall be thoroughly wetted with amended 
water prior and during its removal.  The material shall be removed in an 
intact state.  Cutting, abrading or breaking the material is prohibited.  
The ACM removed shall be immediately bagged or wrapped.

3.6.8   Cleaning After Asbestos Removal

After completion of all asbestos removal work, surfaces from which ACM has 
been removed shall be wet wiped or sponged clean, or cleaned by some 
equivalent method to remove all visible residue.  Run-off water shall be 
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collected and filtered through a dual filtration system.  A first filter 
shall be provided to remove fibers 20 micrometers and larger, and a final 
filter provided that removes fibers 5 micrometers and larger.  After the 
gross amounts of asbestos have been removed from every surface, remaining 
visible accumulations of asbestos on floors shall be collected using 
plastic shovels, rubber squeegees, rubber dustpans, and HEPA vacuum 
cleaners as appropriate to maintain the integrity of the regulated area.  
When TSI and surfacing material has been removed, workmen shall use HEPA 
vacuum cleaners to vacuum every surface.  Surfaces or locations which could 
harbor accumulations or residual asbestos dust shall be checked after 
vacuuming to verify that no asbestos-containing material remains; and shall 
be re-vacuumed as necessary to remove the ACM.

3.6.9   Class I Asbestos Work Response Action Detail Sheets

The following Class I Asbestos Work Response Action Detail Sheets are 
appended to the end of this specification section:

a.  Duct Insulation:  Duct work insulation removal shall not begin 
without the written authorization of the Contracting Officer 
stating that the HVAC system to be worked on is either isolated or 
inoperative and locked out of service.  Forced air circulation is 
not permitted in ductwork while abatement work is in progress.  
See Sheet 101

b.  Pipe Insulation (Using a Glovebag):  See Sheet 87

c.  Horizontal Pipe Insulation (Using a Containment Area):  See Sheet 
88

d.  Pipe Insulation (Using a Mini-Containment Area):  See Sheet 89

e.  Storage Tank and Boiler Breeching Insulation:  See Sheet 93.  
Written approval shall be obtained from the Contracting Officer 
before start of work on tanks and boiler breeching.  The 
Contracting Officer will ensure that tanks and boilers have been 
valved off or shut down and allowed a sufficient amount of time to 
cool down.  Insulation shall be sprayed with a mist of amended 
water or removal encapsulant.  Amended water or removal 
encapsulant shall be allowed to saturate material to substrate.  
Bands or wires holding breeching or insulation to equipment shall 
be cut.  Cover jackets shall be slit at seams, and sections 
removed and hand-placed in a polyethylene disposable bag.  Exposed 
surfaces shall be continuously sprayed with amended water to 
minimize airborne dust.  Insulation on tanks and boiler breeching 
shall not be allowed to drop to the floor.  Residue shall be 
removed from tank and boiler surfaces.  A water stream shall be 
used to dislodge insulation in joints or irregular spaces that 
cannot be reached with tools.  Lagging on piping and insulation on 
fittings shall be removed.  A penetrating encapsulant shall be 
sprayed on all exposed tank, boiler and boiler breeching surfaces.

3.6.10   Class II Asbestos Work Response Action Detail Sheets

The following Class II Asbestos Work Response Action Detail Sheet are 
appended to the end of this specification section:
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a.  Interior Asbestos Cement, Fiberboard and Drywall Panels:  See 
Sheet 48

b.  Vinyl Asbestos Tile Adhered to Concrete Floor System by Asbestos 
Containing Adhesive:  See Sheet 57

c.  Vinyl Asbestos Tile Adhered to Concrete Floor System by Asbestos 
Free Adhesive:  See Sheet 58

d.  Vinyl Asbestos Tile and Chemical Dissolution of 
Asbestos-Containing Adhesives on Concrete Floor System:  See Sheet 
59

e.  Vinyl Asbestos Tile Adhered to Wood Floor System by 
Asbestos-Containing Adhesive:  See Sheet 61

f.  Vinyl Asbestos Tile Adhered to Wood Floor System by Asbestos Free 
Adhesive:  See Sheet 62

g.  Miscellaneous Asbestos-Containing Materials:  See Sheet 45

h.  Asbestos Cement Siding:  See Sheet 81

3.7   FINAL CLEANING AND VISUAL INSPECTION

Upon completion of abatement, the regulated area shall be cleaned by 
collecting, packing, and storing all gross contamination; see SET-UP DETAIL 
SHEETS 9A, 9B, 14 and 20.  A final cleaning shall be performed using HEPA 
vacuum and wet cleaning of all exposed surfaces and objects in the 
regulated area.Upon completion of the cleaning, the Contractor shall 
conduct a visual pre-inspection of the cleaned area in preparation for a 
final inspection  and recleaning, as necessary.  Upon completion of the 
final cleaning, the Contractor and the Contracting Officer shall conduct a 
final visual inspection of the cleaned regulated area in accordance with 
ASTM E 1368 and document the results on the Final Cleaning and Visual 
Inspection as specified on the SET-UP DETAIL SHEET 19.  If the Contracting 
Officer rejects the clean regulated area as not meeting final cleaning 
requirements, the Contractor shall reclean as necessary and have a 
follow-on inspection conducted with the Contracting Officer.  Recleaning 
and follow-up reinspection shall be at the Contractor's expense.  Final air 
clearance monitoring is not required for buildings scheduled for demolition.

3.8   EXPOSURE ASSESSMENT AND AIR MONITORING

3.8.1   General Requirements For Exposure

Exposure assessment, air monitoring and analysis of airborne concentration 
of asbestos fibers shall be performed in accordance with 29 CFR 1926, 
Section .1101, the Contractor's air monitoring plan, and as specified.  
Personal exposure air monitoring (collected at the breathing zone) that is 
representative of the exposure of each employee who is assigned to work 
within a regulated area shall be performed by the Contractor.  Breathing 
zone samples shall be taken for at least 25 percent of the workers in each 
shift, or a minimum of 2, whichever is greater.  Air monitoring results at 
the 95 percent confidence level shall be calculated as shown in Table 2 at 
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the end of this section.  Environmental air monitoring shall be performed 
or overseen by the Contractor's Designated IH.    Environmental  air 
monitoring shall be performed using NIOSH Pub No. 84-100 Method 7400 (PCM) 
with optional confirmation of results by NIOSH Pub No. 84-100 Method 7402 
(TEM).  For environmental  air monitoring shall be conducted at a 
sufficient velocity and duration to establish the limit of detection of the 
method used at 0.005 f/cc.  Confirmation of asbestos fiber concentrations 
(asbestos f/cc) from environmental samples collected and analyzed by NIOSH 
Pub No. 84-100 Method 7400 (total f/cc) may be conducted using TEM in 
accordance with NIOSH Pub No. 84-100 Method 7402.  When such confirmation 
is conducted, it shall be from the same sample filter used for the NIOSH 
Pub No. 84-100 Method 7400 PCM analysis.  For all Contractor required 
environmental air monitoring, confirmation of asbestos fiber 
concentrations, using NIOSH Pub No. 84-100 Method 7402, shall be at the 
Contractor's expense.  Monitoring may be duplicated by the Government at 
the discretion of the Contracting Officer.  Results of breathing zone 
samples shall be posted at the job site and made available to the 
Contracting Officer.  The Contractor shall maintain a fiber concentration 
inside a regulated area less than or equal to 0.1 f/cc expressed as an 8 
hour, time-weighted average (TWA) during asbestos abatement activities.  If 
fiber concentration rises above 0.1 f/cc, work procedures shall be 
investigated with the Contracting Officer to determine the cause.  At the 
discretion of the Contracting Officer, fiber concentration may exceed 0.1 
f/cc but shall not exceed 1.0 f/cc expressed as an 8-hour TWA.  The 
Contractor's workers shall not be exposed to an airborne fiber 
concentration in excess of 1.0 f/cc, as averaged over a sampling period of 
30 minutes.  Should either an environmental concentration of 1.0 f/cc 
expressed as an 8-hour TWA or a personal excursion concentration of 1.0 
f/cc expressed as a 30-minute sample occur inside a regulated work area, 
the Contractor shall stop work immediately, notify the Contracting Officer, 
and implement additional engineering controls and work practice controls to 
reduce airborne fiber levels below prescribed limits in the work area.  
Work shall not restart until authorized by the Contracting Officer.

3.8.2   Initial Exposure Assessment

The Contractor shall conduct an exposure assessment immediately before or 
at the initiation of an asbestos abatement operation to ascertain expected 
exposures during that operation.  The assessment shall be completed in time 
to comply with the requirements which are triggered by exposure data or the 
lack of a negative exposure assessment, and to provide information 
necessary to assure that all control systems planned are appropriate for 
that operation.  The assessment shall take into consideration both the 
monitoring results and all observations, information or calculations which 
indicate employee exposure to asbestos, including any previous monitoring 
conducted in the workplace, or of the operations of the Contractor which 
indicate the levels of airborne asbestos likely to be encountered on the 
job.  For Class I asbestos work, until the employer conducts exposure 
monitoring and documents that employees on that job will not be exposed in 
excess of PELs, or otherwise makes a negative exposure assessment, the 
Contractor shall presume that employees are exposed in excess of the 
PEL-TWA and PEL-Excursion Limit.

3.8.3   Negative Exposure Assessment

If a negative exposure assessment is provided, it shall conform to the 
following criteria:

a.  Objective Data:  Objective data demonstrating that the product or 
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material containing asbestos minerals or the activity involving 
such product or material cannot release airborne fibers in 
concentrations exceeding the PEL-TWA and PEL-Excursion Limit under 
those work conditions having the greatest potential for releasing 
asbestos.

b.  Prior Asbestos Jobs:  Where the Contractor has monitored prior 
asbestos jobs for the PEL and the PEL-Excursion Limit within 12 
months of the current job, the monitoring and analysis were 
performed in compliance with asbestos standard in effect; the data 
were obtained during work operations conducted under workplace 
conditions closely resembling the processes, type of material, 
control methods, work practices, and environmental conditions used 
and prevailing in the Contractor's current operations; the 
operations were conducted by employees whose training and 
experience are no more extensive than that of employees performing 
the current job; and these data show that under the conditions 
prevailing and which will prevail in the current workplace, there 
is a high degree of certainty that the monitoring covered exposure 
from employee exposures will not exceed the PEL-TWA and 
PEL-Excursion Limit.

c.  Initial Exposure Monitoring:  The results of initial exposure 
monitoring of the current job, made from breathing zone air 
samples that are representative of the 8-hour PEL-TWA and 
30-minute short-term exposures of each employee.  The monitoring 
covered exposure from operations which are most likely during the 
performance of the entire asbestos job to result in exposures over 
the PELs.

3.8.4   Preabatement Environmental Air Monitoring

Preabatement environmental air monitoring shall be established 1 day  prior 
to the masking and sealing operations for each regulated area to determine 
background concentrations before abatement work begins.  As a minimum, 
preabatement air samples shall be collected using NIOSH Pub No. 84-100 
Method 7400, PCM at these locations:  outside the building; inside the 
building, but outside the regulated area perimeter; and inside each 
regulated work area.  One sample shall be collected for every 185 square 
meters  of floor space.  At least 2 samples shall be collected outside the 
building:  at the exhaust of the HEPA unit; and downwind from the abatement 
site.  The PCM samples shall be analyzed within 24 hours.

3.8.5   Environmental Air Monitoring During Abatement

Unless or until the Contractor can provide an exposure assessment that  
demonstrates that the product or material containing asbestos minerals, or 
the abatement involving such product or material, cannot release airborne 
asbestos fibers in concentrations exceeding 0.01 f/cc as a TWA under those 
work conditions having the greatest potential for releasing asbestos, 
environmental air monitoring shall be conducted at locations and 
frequencies that will accurately characterize any evolving airborne 
asbestos fiber concentrations.  Environmental air monitoring may only be 
discontinued with the approval of the Contracting Officer.  The monitoring 
shall be at least once per shift at locations including, but not limited 
to, close to the work inside a regulated area; preabatement sampling 
locations; outside entrances to a regulated area; close to glovebag 
operations; representative locations outside of the perimeter of a 
regulated area; inside clean room; and at the exhaust discharge point of 
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local exhaust system ducted to the outside of a containment (if used).  If 
the sampling outside regulated area shows airborne fiber levels have 
exceeded background or 0.01 f/cc, whichever is greater, work shall be 
stopped immediately, and the Contracting Officer notified.  The condition 
causing the increase shall be corrected.  Work shall not restart until 
authorized by the Contracting Officer.

3.8.6   Air-Monitoring Results and Documentation

Air sample fiber counting shall be completed and results provided within 24 
hours (breathing zone samples), and 24 hours (environmental/clearance 
monitoring) after completion of a sampling period.  The Contracting Officer 
shall be notified immediately of any airborne levels of asbestos fibers in 
excess of established requirements.  Written sampling results shall be 
provided within 5 working days of the date of collection.  The written 
results shall be signed by testing laboratory analyst, testing laboratory 
principal and the Contractor's Designated IH.  The air sampling results 
shall be documented on a Contractor's daily air monitoring log.  The daily 
air monitoring log shall contain the following information (as appropriate) 
for each sample:

a.  Sampling and analytical method used;

b.  Date sample collected;

c.  Sample number;

d.  Sample type:  BZ = Breathing Zone (Personal), P = Preabatement, E 
= Environmental, ;

e.  Location/activity/name where sample collected;

f.  Sampling pump manufacturer, model and serial number, beginning 
flow rate, end flow rate, average flow rate (L/min);

g.  Calibration date, time, method, location, name of calibrator, 
signature;

h.  Sample period (start time, stop time, elapsed time (minutes);

i.  Total air volume sampled (liters);

j.  Sample results (f/cc or S/mm square);

k.  Laboratory name, location, analytical method, analyst, confidence 
level.  In addition, the printed name and a signature and date 
block for the Industrial Hygienist who conducted the sampling and 
for the Industrial Hygienist who reviewed the daily air monitoring 
log verifying the accuracy of the information.

3.9   CLEANUP CERTIFICATION

When asbestos abatement is complete, ACM waste is removed from the 
regulated areas, and final clean-up is completed, the Contracting Officer 
will certify the areas as safe before allowing the warning signs and 
boundary warning tape to be removed.  The Contractor and the Contracting 
Officer shall visually inspect all surfaces within the regulated area for 
residual material or accumulated debris.  The Contractor shall reclean all 
areas showing dust or residual materials.  The Contracting Officer will 
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certify in writing that the area is safe before unrestricted entry is 
permitted.  The Government will have the option to perform monitoring to 
certify the areas are safe before entry is permitted.

3.10   CLEANUP AND DISPOSAL

3.10.1   Title to ACM Materials

ACM material resulting from abatement work, except as specified otherwise, 
shall become the property of the Contractor and shall be disposed of as 
specified and in accordance with applicable federal, state and local 
regulations.

3.10.2   Collection and Disposal of Asbestos

All ACM waste including contaminated wastewater filters, scrap, debris, 
bags, containers, equipment, and asbestos contaminated clothing, shall be 
collected and placed in leak-tight containers such as double plastic bags 
(see DETAIL SHEET 9A); sealed double wrapped polyethylene sheet (see DETAIL 
9B); ; or other approved containers.  Waste within the containers shall be 
wetted in case the container is breeched.  Asbestos-containing waste shall 
be disposed of at an EPA, state and local approved asbestos landfill.  For 
temporary storage, sealed impermeable containers shall be stored in an 
asbestos waste load-out unit or in a storage/transportation conveyance 
(i.e., dumpster, roll-off waste boxes, etc.) in a manner acceptable to and 
in an area assigned by the Contracting Officer.  Procedure for hauling and 
disposal shall comply with 40 CFR 61, Subpart M, state, regional, and local 
standards.

 
3.10.3   Weigh Bill and Delivery Tickets

Copies of weigh bills and delivery tickets shall be submitted to the 
Contracting Officer during the progress of the work.  The Contractor shall 
furnish the Contracting Officer tickets for each load of ACM.  A master log 
of all vehicle loading shall be furnished for each day of loading 
operations.  Before the final statement is allowed, the Contractor shall 
file with the Contracting Officer certified weigh bills and/or certified 
tickets of all ACM actually disposed by the Contractor for this contract.

3.10.4   Asbestos Waste Shipment Record

The Contractor shall complete and provide the Contracting Officer final 
completed copies of the Waste Shipment Record for all shipments of waste 
material as specified in 40 CFR 61, Subpart M and other required state 
waste manifest shipment records, within 3 days of delivery to the landfill. 
 Each Waste Shipment Record shall be signed and dated by the Contracting 
Officer, the waste transporter and disposal facility operator.
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TABLE 2

FORMULA FOR CALCULATION OF THE 95 PERCENT CONFIDENCE LEVEL
(Reference: NIOSH 7400)

_______________________________________________________________________

            Fibers/cc(01.95 percent CL) = X + [(X) * (1.645) * (CV)]

    Where:  X = ((E)(AC))/((V)(1000))

            E = ((F/Nf) - (B/Nb))/Af

            CV = The precision value; 0.45 shall be used unless the
                 analytical laboratory provides the Contracting Officer
                 with documentation (Round Robin Program participation
                 and results) that the laboratory's precision is better.

            AC = Effective collection area of the filter in square millimeters

            V = Air volume sampled in liters

            E = Fiber density on the filter in fibers per square millimeter

            F/Nf = Total fiber count per graticule field

            B/Nb = Mean field blank count per graticule field

            Af = Graticule field area in square millimeters

            TWA = C1/T1 + C2/T2 = Cn/Tn

            Where: C = Concentration of contaminant

            T = Time sampled.

SECTION 13280A  Page 45



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

TABLE 3

NI0SH METHOD 7400

PCM ENVIRONMENTAL AIR SAMPLING PROTOCOL (NON-PERSONAL)

__________________________________________________________________

    Sample         Minimum    Filter Pore     Min. Vol.   Sampling
    Location       No. of     Size (Note 1)   (Note 2)    Rate
                   Samples                    (Liters)    (liters/min.)
    ___________________________________________________________________

    Inside         0.5/140    0.45 microns      3850         2-16
    Abatement      Square
    Area           Meters
                   (Notes
                   3 & 4)
    ___________________________________________________________________

    Each Room in              0.45 microns      3850         2-16
    1 Abatement
    Area Less
    than 140 
    Square meters
    ___________________________________________________________________

    Field Blank       2       0.45 microns        0            0
    ___________________________________________________________________

    Laboratory        1       0.45 microns        0            0
    Blank
    ___________________________________________________________________

    Notes:

    1.  Type of filter is Mixed Cellulose Ester.

    2.  Ensure detection limit for PCM analysis is established at
        0.005  fibers/cc.

    3.  One sample shall be added for each additional 140 square meters.
        (The corresponding I-P units are 5/1500 square feet).

    4.  A minimum of 5 samples are to be taken per abatement area,
        plus 2 field blanks.
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT

PROJECT NAME _________________________ CONTRACT NO. ______________________
PROJECT ADDRESS __________________________________________________________
CONTRACTOR FIRM NAME _____________________________________________________
EMPLOYEE'S NAME _________________________,_______________,______,
   (Print)               (Last)               (First)      (MI) 

Social Security Number:  _______-_______-________,

   WORKING WITH ASBESTOS CAN BE DANGEROUS.  INHALING ASBESTOS FIBERS HAS
   BEEN LINKED WITH TYPES OF LUNG DISEASE AND CANCER.  IF YOU SMOKE AND
   INHALE ASBESTOS FIBERS, THE CHANCE THAT YOU WILL DEVELOP LUNG CANCER
   IS GREATER THAN THAT OF THE NONSMOKING PUBLIC.

Your employer's contract for the above project requires that you be provided 
and you complete formal asbestos training specific to the type of work you 
will perform and project specific training; that you be supplied with proper 
personal protective equipment including a respirator, that you be trained in 
its use; and that you receive a medical examination to evaluate your physical 
capacity to perform your assigned work tasks, under the environmental 
conditions expected, while wearing the required personal protective 
equipment.  These things are to be done at no cost to you.  By signing this 
certification, you are acknowledging that your employer has met these 
obligations to you.  The Contractor's Designated Industrial Hygienist will 
check the block(s) for the type of formal training you have completed.  
Review the checked blocks prior to signing this certification.

FORMAL TRAINING:
_____ a.  For Competent Persons and Supervisors:  I have completed EPA's 
Model Accreditation Program (MAP) training course, "Contractor/Supervisor", 
that meets this State's requirements.

      b.  For Workers:
_____     (1)  For OSHA Class I work:  I have completed EPA's MAP training
          course, "Worker", that meets this State's requirements.
_____     (2)  For OSHA Class II work (where there will be abatement of more 
          than one type of Class II materials, i.e., roofing, siding, floor 
          tile, etc.):  I have completed EPA's MAP training course, "Worker",
          that meets this State's requirements.
          (3)  For OSHA Class II work (there will only be abatement of one
          type of Class II material):
_____          (a)  I have completed an 8-hour training class on the elements 
of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the specific work 
practices and engineering controls of 29 CFR 1926, Section .1101(g) and 
hands-on training.
_____          (b)  I have completed EPA's MAP training course, "Worker", 
that meets this State's requirements.
_____     (4)  For OSHA Class III work:  I have completed at least a 16-hour 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, Section .92(a)(2) and 
the elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the 
specific work practices and engineering controls at 29 CFR 1926, Section 
.1101, and hands-on training.
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT

_____     (5)  For OSHA Class IV work:  I have completed at least a 2-hr 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, (a)(1), and the 
elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the 
specific work practices and engineering controls at 29 CFR 1926, Section 
.1101(g) and hands-on training.

_____ c.  Workers, Supervisors and the Designated Competent Person:  I have 
completed annual refresher training as required by EPA's MAP that meets this 
State's requirements.

PROJECT SPECIFIC TRAINING:
_____  I have been provided and have completed the project specific training 
required by this Contract.  My employer's Designated Industrial Hygienist and 
Designated Competent Person conducted the training.

RESPIRATORY PROTECTION:
_____  I have been trained in accordance with the criteria in the 
Contractor's Respiratory Protection program.  I have been trained in the 
dangers of handling and breathing asbestos dust and in the proper work 
procedures and use and limitations of the respirator(s) I will wear.  I have 
been trained in and will abide by the facial hair and contact lens use policy 
of my employer.

RESPIRATOR FIT-TEST TRAINING:
_____  I have been trained in the proper selection, fit, use, care, 
cleaning,maintenance, and storage of the respirator(s) that I will wear.  I 
have been fit-tested in accordance with the criteria in the Contractor's 
Respiratory Program and have received a satisfactory fit.  I have been 
assigned my individual respirator.  I have been taught how to properly 
perform positive and negative pressure fit-check upon donning negative 
pressure respirators each time.

MEDICAL EXAMINATION:
_____  I have had a medical examination within the last twelve months which 
was paid for by my employer.  The examination included:  health history, 
pulmonary function tests, and may have included an evaluation of a chest 
x-ray.  A physician made a determination regarding my physical capacity to 
perform work tasks on the project while wearing personal protective equipment 
including a respirator.  I was personally provided a copy and informed of the 
results of that examination.  My employer's Industrial Hygienist evaluated 
the medical certification provided by the physician and checked the 
appropriate blank below.  The physician determined that there:

_____  were no limitations to performing the required work tasks.
_____  were identified physical limitations to performing the required work 
tasks.

Date of the medical examination __________________

Employee Signature ______________________________________ date ___________
Contractor's Industrial
Hygienist Signature _____________________________________ date ___________

    -- End of Section --
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SECTION 13851

FIRE DETECTION AND ALARM SYSTEM, ADDRESSABLE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI S3.41 (1990; R 1996) Audible Emergency 
Evacuation Signals

CODE OF FEDERAL REGULATIONS (CFR)

47 CFR 15 Radio Frequency Devices

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825a (1998) Approval Guide Fire Protection

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41 (1991; R 1995) Surge Voltages in 
Low-Voltage AC Power Circuits

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 72 (1996; Errata Oct 96, Dec 96; TIA 96-1, 
96-2, 96-3) National Fire Alarm Code

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

NFPA 1221 (1994) Installation, Maintenance and Use 
of Public Fire Service Communication 
Systems

UNDERWRITERS LABORATORIES (UL)

UL 6 (1997) Rigid Metal Conduit

UL 38 (1994; Rev Nov 1994) Manually Actuated 
Signaling Boxes for Use with 
Fire-Protective Signaling Systems

UL 228 (1997) Door Closers-Holders, With or 
Without Integral Smoke Detectors
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UL 268 (1996; Rev thru Jun 1998) Smoke Detectors 
for Fire Protective Signaling Systems

UL 268A (1998) Smoke Detectors for Duct 
Applications

UL 464 (1996; Rev May 1997) Audible Signal 
Appliances

UL 521 (1993; Rev Oct 1994) Heat Detectors for 
Fire Protective Signaling Systems

UL 632/ANSI C33.41 (1994; Rev Sep 1994) Electrically-Actuated 
Transmitters

UL 797 (1993; Rev thru Mar 1997) Electrical 
Metallic Tubing

UL 864 (1996) Control Units for Fire-Protective 
Signaling Systems

UL 1242 (1996; Rev Mar 1998) Intermediate Metal 
Conduit

UL 1971 (1995; Rev thru May 1997) Signaling 
Devices for the Hearing Impaired

1.2   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Fire Alarm Reporting System; G-A1.

  Detail drawings, prepared and signed by a Registered 
Professional Engineer or a NICET Level 4 Fire Alarm Technician, 
consisting of a complete list of equipment and material, including 
manufacturer's descriptive and technical literature, catalog cuts, 
and installation instructions.  Note that the contract drawings 
show layouts based on typical detectors.  The Contractor shall 
check the layout based on the actual detectors to be installed and 
make any necessary revisions in the detail drawings.  The detail 
drawings shall also contain complete wiring and schematic diagrams 
for the equipment furnished, equipment layout, and any other 
details required to demonstrate that the system has been 
coordinated and will properly function as a unit.  Detailed 
point-to-point wiring diagram shall be prepared and signed by a 
Registered Professional Engineer or a NICET Level 4 Fire Alarm 
Technician showing points of connection.  Diagram shall include 
connections between system devices, appliances, control panels, 
supervised devices, and equipment that is activated or controlled 
by the panel.

SD-03 Product Data
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Storage Batteries; G-A.

  Substantiating battery calculations for supervisory and alarm 
power requirements.  Ampere-hour requirements for each system 
component and each panel component, and the battery recharging 
period shall be included.

Voltage Drop; G-A.

  Voltage drop calculations for notification appliance circuits to 
indicate that sufficient voltage is available for proper appliance 
operation.

Special Tools and Spare Parts.

  Spare parts data for each different item of material and 
equipment specified, not later than 3 months prior to the date of 
beneficial occupancy.  Data shall include a complete list of parts 
and supplies with the current unit prices and source of supply and 
a list of the parts recommended by the manufacturer to be replaced 
after 1 year of service.

Technical Data and Computer Software; G-A.

  Technical data which relates to computer software.

Training.

  Lesson plans, operating instructions, maintenance procedures, 
and training data, furnished in manual format, for the training 
courses.  The operations training shall familiarize designated 
government personnel with proper operation of the fire alarm 
system.  The maintenance training course shall provide the 
designated government personnel adequate knowledge required to 
diagnose, repair, maintain, and expand functions inherent to the 
system.

Testing.

  Detailed test procedures, prepared and signed by a Registered 
Professional Engineer or a NICET Level 4 Fire Alarm Technician, 
for the fire detection and alarm system 60 days prior to 
performing system tests.

SD-06 Test Reports

Testing.

  Test reports, in booklet form, showing field tests performed to 
prove compliance with the specified performance criteria, upon 
completion and testing of the installed system.  Each test report 
shall document readings, test results and indicate the final 
position of controls.  The Contractor shall include the NFPA 72 
Certificate of Completion and NFPA 72 Inspection and Testing Form, 
with the appropriate test reports.

SD-07 Certificates

Equipment; G-A.
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  Certified copies of current approvals or listings issued by an 
independent test lab if not listed by UL, FM or other nationally 
recognized testing laboratory, showing compliance with specified 
NFPA standards.

Qualifications.

  Proof of qualifications for required personnel.  The installer 
shall submit proof of experience for the Professional Engineer, 
fire alarm technician, and the installing company.

SD-10 Operation and Maintenance Data

Technical Data and Computer Software; G-A.

  Six copies of operating manual outlining step-by-step procedures 
required for system startup, operation, and shutdown.  The manual 
shall include the manufacturer's name, model number, service 
manual, parts list, and complete description of equipment and 
their basic operating features.  Six copies of maintenance manual 
listing routine maintenance procedures, possible breakdowns and 
repairs, and troubleshooting guide.  The manuals shall include 
conduit layout, equipment layout and simplified wiring, and 
control diagrams of the system as installed.  The manuals shall 
include complete procedures for system revision and expansion, 
detailing both equipment and software requirements. Original and 
backup copies of all software delivered for this project shall be 
provided, on each type of media utilized.  Manuals shall be 
approved prior to training.

1.3   GENERAL REQUIREMENTS

1.3.1   Standard Products

Material and equipment shall be the standard products of a manufacturer 
regularly engaged in the manufacture of the products for at least 2  years 
prior to bid opening.  Equipment shall be supported by a service 
organization that can provide service within 24 hours of notification.

1.3.2   Nameplates

Major components of equipment shall have the manufacturer's name, address, 
type or style, voltage and current rating, and catalog number on a 
noncorrosive and nonheat-sensitive plate which is securely attached to the 
equipment.

1.3.3   Keys and Locks

Locks shall be keyed alike.  Four keys for the system shall be provided.

1.3.4   Tags

Tags with stamped identification number shall be furnished for keys and 
locks.

1.3.5   Verification of Dimensions

After becoming familiar with details of the work, the Contractor shall 
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verify dimensions in the field and shall advise the Contracting Officer of 
any discrepancy before performing the work.

1.3.6   Compliance

The fire detection and alarm system and the central reporting system shall 
be configured in accordance with NFPA 72; exceptions are acceptable as 
directed by the Contracting Officer. The equipment furnished shall be 
compatible and be UL listed, FM approved, or approved or listed by a 
nationally recognized testing laboratory in accordance with the applicable 
NFPA standards.

1.3.7   Qualifications

1.3.7.1   Engineer and Technician

     a.  Registered Professional Engineer with verification of experience 
and at least 4 years of current experience in the design of the fire 
protection and detection systems.

     b.  National Institute for Certification in Engineering Technologies 
(NICET) qualifications as an engineering technician in fire alarm systems 
program with verification of experience and current NICET certificate.

     c.  The Registered Professional Engineer may perform all required 
items under this specification.  The NICET Fire Alarm Technician shall 
perform only the items allowed by the specific category of certification 
held.

1.3.7.2   Installer

The installing Contractor shall provide the following:  NICET Fire Alarm 
Technicians to perform the installation of the system.  A NICET Level 3  
Fire Alarm Technician shall supervise the installation of the fire alarm 
system.  NICET Level 2 or higher Fire Alarm Technician shall install and 
terminate fire alarm devices, cabinets and panels.  An electrician or NICET 
Level 1 Fire Alarm Technician shall install conduit for the fire alarm 
system.  The Fire Alarm technicians installing the equipment shall be 
factory trained in the installation, adjustment, testing, and operation of 
the equipment specified herein and on the drawings.

1.3.7.3   Design Services

Installations requiring designs or modifications of fire detection, fire 
alarm, or fire suppression systems shall require the services and review of 
a qualified fire protection engineer.  For the purposes of meeting this 
requirement, a qualified fire protection engineer is defined as an 
individual meeting one of the following conditions:

a.  An engineer having a Bachelor of Science or Masters of Science 
Degree in Fire Protection Engineering from an accredited 
university engineering program, plus a minimum of 2 years' work 
experience in fire protection engineering.

b.  A registered professional engineer (P.E.) in fire protection 
engineering.

c.  A registered PE in a related engineering discipline and member 
grade status in the National Society of Fire Protection Engineers.
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d.  An engineer with a minimum of 10 years' experience in fire 
protection engineering and member grade status in the National 
Society of Fire Protection Engineers.

1.4   SYSTEM DESIGN

1.4.1   Operation

The fire alarm and detection system shall be a complete, supervised fire 
alarm reporting system.  The system shall be activated into the alarm mode 
by actuation of any alarm initiating device.  The system shall remain in 
the alarm mode until the initiating device is reset and the fire alarm 
control panel is reset and restored to normal.  Alarm initiating devices 
shall be connected  to signal line circuits (SLC), Style 6, in accordance 
with NFPA 72.  Alarm notification appliances shall be connected to 
notification appliance circuits (NAC), Style Z in accordance with NFPA 72.  
A looped conduit system shall be provided so that if the conduit and all 
conductors within are severed at any point, all  NAC and SLC will remain 
functional.  The conduit loop requirement is not applicable to the signal 
transmission link from the local panels (at the protected premises) to the 
Supervising Station (fire station, fire alarm central communication 
center).  Textual, audible, and visual appliances and systems shall comply 
with NFPA 72.  Fire alarm system components requiring power, except for the 
control panel power supply, shall operate on 24 Volts dc.  Addressable 
system shall be microcomputer (microprocessor or microcontroller) based 
with a minimum word size of eight bits and shall provide the following 
features:

a.  Sufficient memory to perform as specified and as shown for 
addressable system.

b.  Individual identity of each addressable device for the following 
conditions: alarm; trouble; open; short; and appliances 
missing/failed remote detector - sensitivity adjustment from the 
panel for smoke detectors

c.  Capability of each addressable device being individually disabled 
or enabled from the panel.

d.  Each SLC shall be sized to provide 40 percent addressable 
expansion without hardware modifications to the panel.

1.4.2   Operational Features

The system shall have the following operating features:

a.  Monitor electrical supervision of SLC and NAC.  Smoke detectors 
shall have combined alarm initiating and power circuits.

b.  Monitor electrical supervision of the primary power (ac) supply, 
battery voltage, placement of alarm zone module (card, PC board) 
within the control panel, and transmitter tripping circuit 
integrity.

c.  A trouble buzzer and trouble LED/LCD (light emitting diode/liquid 
crystal diode) to activate upon a single break, open, or ground 
fault condition which prevents the required normal operation of 
the system.  The trouble signal shall also operate upon loss of 
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primary power (ac) supply, low battery voltage, removal of alarm 
zone module (card, PC board), and disconnection of the circuit 
used for transmitting alarm signals off-premises.  A trouble alarm 
silence switch shall be provided which will silence the trouble 
buzzer, but will not extinguish the trouble indicator LED/LCD.  
Subsequent trouble and supervisory alarms shall sound the trouble 
signal until silenced.  After the system returns to normal 
operating conditions, the trouble buzzer shall again sound until 
the silencing switch returns to normal position, unless automatic 
trouble reset is provided.

d.  A one person test mode.  Activating an initiating device in this 
mode will activate an alarm for a short period of time, then 
automatically reset the alarm, without activating the transmitter 
during the entire process.

e.  A transmitter disconnect switch to allow testing and maintenance 
of the system without activating the transmitter but providing a 
trouble signal when disconnected and a restoration signal when 
reconnected.

f.  Evacuation alarm silencing switch which, when activated, will 
silence alarm devices, but will not affect the zone indicating 
LED/LCD nor the operation of the transmitter.  This switch shall 
be over-ridden upon activation of a subsequent alarm from an 
unalarmed device and the NAC devices will be activated.

g.  Electrical supervision for circuits used for supervisory signal 
services (i.e., sprinkler systems, valves, etc.).  Supervision 
shall detect any open, short, or ground.

h.  The fire alarm control panel shall provide supervised addressable 
relays for HVAC shutdown.  An override at the HVAC panel shall not 
be provided.

i.  Provide one person test mode - Activating an initiating device in 
this mode will activate an alarm for a short period of time, then 
automatically reset the alarm, without activating the transmitter 
during the entire process.

j.  The fire alarm control panel shall monitor the fire sprinkler 
system.

k.  The control panel and field panels shall be software 
reprogrammable to enable expansion or modification of the system 
without replacement of hardware or firmware.  Examples of required 
changes are:  adding or deleting devices or zones; changing system 
responses to particular input signals; programming certain input 
signals to activate auxiliary devices.

1.4.3   Alarm Functions

An alarm condition on a circuit shall automatically initiate the following 
functions:

a.  Transmission of alarm and trouble signals over the station  radio 
fire reporting system.

b.  Visual indications of the alarmed devices on the fire alarm 
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control panel display and on the remote audible/visual display.

c.  Continuous sounding or operation of alarm notification appliances 
only in designated areas as required by ANSI S3.41.

d.  Closure of doors held open by electromagnetic devices.

e.  Deactivation of the air handling units  throughout the building.

1.4.4   Primary Power

Operating power shall be provided as required by paragraph Power Supply for 
the System.  Transfer from normal to emergency power or restoration from 
emergency to normal power shall be fully automatic and not cause 
transmission of a false alarm.  Loss of ac power shall not prevent 
transmission of a signal via the fire reporting system upon operation of 
any initiating circuit.

1.4.5   Battery Backup Power

Battery backup power shall be through use of rechargeable, sealed-type 
storage batteries and battery charger.

1.4.6   Interface With other Equipment

Interfacing components shall be furnished as required to connect to 
subsystems or devices which interact with the fire alarm system, such as 
supervisory or alarm contacts in suppression systems, operating interfaces 
for smoke control systems, door releases, etc.

1.5   TECHNICAL DATA AND COMPUTER SOFTWARE

Technical data and computer software (meaning technical data which relates 
to computer software) which is specifically identified in this project, and 
which may be defined/required in other specifications, shall be delivered, 
strictly in accordance with the CONTRACT CLAUSES, and in accordance with 
the Contract Data Requirements List, DD Form 1423.  Data delivered shall be 
identified by reference to the particular specification paragraph against 
which it is furnished.  Data to be submitted shall include complete system, 
equipment, and software descriptions.  Descriptions shall show how the 
equipment will operate as a system to meet the performance requirements of 
this contract.  The data package shall also include the following:

(1)  Identification of programmable portions of system equipment and 
capabilities.

(2)  Description of system revision and expansion capabilities and 
methods of implementation detailing both equipment and software 
requirements.

(3)  Provision of operational software data on all modes of 
programmable portions of the fire alarm and detection system.

(4)  Description of Fire Alarm Control Panel equipment operation.

(5)  Description of auxiliary and remote equipment operations.

(6)  Library of application software.
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(7)  Operation and maintenance manuals as specified in SD-19 of the 
Submittals paragraph.

1.6   DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection 
from the weather, humidity and temperature variation, dirt, dust, and any 
other contaminants.

PART 2   PRODUCTS

2.1   CONTROL PANEL

Control Panel shall comply with the applicable requirements of UL 864.  
Panel shall be modular, installed in a surface mounted steel cabinet with 
hinged door and cylinder lock.  Control panel shall be a clean, 
uncluttered, and orderly assembled panel containing components and 
equipment required to provide the specified operating and supervisory 
functions of the system.  The panel shall have prominent rigid plastic, 
phenolic or metal identification plates for LED/LCDs, zones, SLC, controls, 
meters, fuses, and switches. Nameplates for fuses shall also include ampere 
rating.  The LED/LCD displays shall be located on the exterior of the 
cabinet door or be visible through the cabinet door.  Control panel 
switches shall be within the locked cabinet.  A suitable means (single 
operation) shall be provided for testing the control panel visual 
indicating devices (meters or LEDs/LCDs).  Meters and LEDs shall be plainly 
visible when the cabinet door is closed.  Signals and LEDs/LCDs shall be 
provided to indicate by zone any alarm, supervisory or trouble condition on 
the system.  Each IDC shall be powered and supervised so that a signal on 
one zone does not prevent the receipt of signals from other devices.  Loss 
of power, including batteries, shall not require the manual reloading of a 
program.  Upon restoration of power, startup shall be automatic, and shall 
not require any manual operation.  The loss of primary power or the 
sequence of applying primary or emergency power shall not affect the 
transmission of alarm, supervisory or trouble signals.  Visual annunciation 
shall be provided for LED/LCD visual display as an integral part of the 
control panel and shall identify with a word description and id number each 
device.  Cabinets shall be provided with ample gutter space to allow proper 
clearance between the cabinet and live parts of the panel equipment.  If 
more than one modular unit is required to form a control panel, the units 
shall be installed in a single cabinet large enough to accommodate units.  
Cabinets shall be painted red.

2.1.1   Remote System Audible/Visual Display

Audible appliance shall have a minimum sound level output rating of 85  dBA 
at 3.05 m and operate in conjunction with the panel integral display.  The 
audible device shall be silenced by a system silence switch on the remote 
system.  The audible device shall be silenced by the system silence switch 
located at the remote location, but shall not extinguish the visual 
indication.  The remote LED/LCD visual display shall provide 
identification, consisting of the word description and id number for each 
device as displayed on the control panel.  A rigid plastic, phenolic or 
metal identification sign which reads "Fire Alarm System Remote Display" 
shall be provided at the remote audible/visual display.  The remote visual 
appliance located with the audible appliance shall not be extinguished 
until the trouble or alarm has been cleared.

2.1.2   Circuit Connections
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Circuit conductors entering or leaving the panel shall be connected to 
screw-type terminals with each conductor and terminal marked for 
identification.

2.1.3   System Expansion and Modification Capabilities

Any equipment and software needed by qualified technicians to implement 
future changes to the fire alarm system shall be provided as part of this 
contract.

2.1.4   Addressable Control Module

The control module shall be capable of operating as a relay (dry contact 
form C) for interfacing the control panel with other systems, and to 
control door holders or initiate elevator fire service.  The module shall 
be UL listed as compatible with the control panel.  The indicating device 
or the external load being controlled shall be configured as a Style Y 
notification appliance circuits.  The system shall be capable of 
supervising, audible, visual and dry contact circuits.  The control module 
shall have both an input and output address.  The supervision shall detect 
a short on the supervised circuit and shall prevent power from being 
applied to the circuit.  The control model shall provide address setting 
means compatible with the control panel's SLC supervision and store an 
internal identifying code.  The control module shall contain an integral 
LED that flashes each time the control module is polled.  

2.1.5   Addressable Initiating Device Circuits Module

The initiating device being monitored shall be configured as a  Style B 
initiating device circuits.  The system shell be capable of defining any 
module as an alarm module and report alarm trouble, loss of polling, or as 
a supervisory module, and reporting supervisory short, supervisory open or 
loss of polling.  The module shall be UL listed as compatible with the 
control panel.  The monitor module shall provide address setting means 
compatible with the control panel's SLC supervision and store an internal 
identifying code.  Monitor module shall contain an integral LED that 
flashes each time the monitor module is polled.  Pull stations with a 
monitor module in a common backbox are not required to have an LED.  

2.2   STORAGE BATTERIES

Storage batteries shall be provided and shall be 24 Vdc sealed, 
lead-calcium type requiring no additional water.  The batteries shall have 
ample capacity, with primary power disconnected, to operate the fire alarm 
system for a period of 72 hours.  Following this period of battery 
operation, the batteries shall have ample capacity to operate all 
components of the system, including all alarm signaling devices in the 
total alarm mode for a minimum period of 15 minutes.  Batteries shall be 
located in a separate battery cabinet. Batteries shall be provided with 
overcurrent protection in accordance with NFPA 72.  Separate battery 
cabinets shall have a lockable, hinged cover similar to the fire alarm 
panel.  The lock shall be keyed the same as the fire alarm control panel.  
Cabinets shall be painted to match the fire alarm control panel.

2.3   BATTERY CHARGER

Battery charger shall be completely automatic, 24 Vdc with high/low 
charging rate, capable of restoring the batteries from full discharge (18 
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Volts dc) to full charge within 48 hours.  A pilot light indicating when 
batteries are manually placed on a high rate of charge shall be provided as 
part of the unit assembly, if a high rate switch is provided.  Charger 
shall be located in control panel cabinet or in a separate battery cabinet.

2.4   ADDRESSABLE MANUAL FIRE ALARM STATIONS

Addressable manual fire alarm stations shall conform to the applicable 
requirements of UL 38.  Manual stations shall be connected into signal line 
circuits.  Stations shall be installed on semi-flush mounted outlet boxes.  
Manual stations shall be mounted at 1220  mm.  Stations shall be double 
action type.  Stations shall be finished in red, with raised letter 
operating instructions of contrasting color.  Stations requiring the 
breaking of glass or plastic panels for operation are not acceptable.  
Stations employing glass rods are not acceptable.  The use of a key or 
wrench shall be required to reset the station.  Gravity or mercury switches 
are not acceptable.  Switches and contacts shall be rated for the voltage 
and current upon which they operate.  Addressable pull stations shall be 
capable of being field programmed, shall latch upon operation and remain 
latched until manually reset.  Stations shall have a separate screw 
terminal for each conductor.  Surface mounted boxes shall be matched and 
painted the same color as the fire alarm manual stations.

2.5   FIRE DETECTING DEVICES

Fire detecting devices shall comply with the applicable requirements of 
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521.  The detectors shall be 
provided as indicated.  Detector base shall have screw terminals for making 
connections.  No solder connections will be allowed.  Detectors located in 
concealed locations (above ceiling, raised floors, etc.) shall have a 
remote visible indicator LED/LCD.  Addressable fire detecting devices, 
except flame detectors, shall be dynamically supervised and uniquely 
identified in the control panel.  All fire alarm initiating devices shall 
be individually addressable, except where indicated.  Installed devices 
shall conform to NFPA 70 hazard classification of the area where devices 
are to be installed.

2.5.1   Smoke Detectors

Smoke detectors shall be designed for detection of abnormal smoke 
densities.  Smoke detectors shall be photoelectric  type.  Detectors shall 
contain a visible indicator LED/LCD that shows when the unit is in alarm 
condition.  Detectors shall not be adversely affected by vibration or 
pressure.  Detectors shall be the plug-in type in which the detector base 
contains terminals for making wiring connections.  Detectors that are to be 
installed in concealed (above false ceilings, etc.) locations shall be 
provided with a remote indicator LED/LCD suitable for mounting in a 
finished, visible location.

2.5.1.1   Photoelectric Detectors

Detectors shall operate on a light scattering concept using an LED light 
source.  Failure of the LED shall not cause an alarm condition.  Detectors 
shall be factory set for sensitivity and shall require no field adjustments 
of any kind.  Detectors shall have an obscuration rating in accordance with 
UL 268.  Addressable smoke detectors shall be capable of having the 
sensitivity being remotely adjusted by the control panel.

2.5.1.2   Duct Detectors
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Duct-mounted photoelectric smoke detectors shall be furnished and installed 
where indicated and in accordance with NFPA 90A.  Units shall consist of a 
smoke detector as specified in paragraph Photoelectric Detectors, mounted 
in a special housing fitted with duct sampling tubes.  Detector circuitry 
shall be mounted in a metallic enclosure exterior to the duct.  Detectors 
shall have a manual reset.  Detectors shall be rated for air velocities 
that include air flows between 2.5 and 20 m/s.  Detectors shall be powered 
from the fire alarm panel.  Sampling tubes shall run the full width of the 
duct.  The duct detector package shall conform to the requirements of NFPA 
90A, UL 268A, and shall be UL listed for use in air-handling systems.  The 
control functions, operation, reset, and bypass shall be controlled from 
the fire alarm control panel.  Lights to indicate the operation and alarm 
condition; and the test and reset buttons shall be visible and accessible 
with the unit installed and the cover in place.  Detectors mounted above 
1.83 m and those mounted below 1.83 m that cannot be easily accessed while 
standing on the floor, shall be provided with a remote detector indicator 
panel containing test and reset switches.  Remote lamps and switches as 
well as the affected fan units shall be properly identified in etched 
plastic placards.  Detectors shall have auxiliary contacts to provide 
control, interlock, and shutdown functions specified in Section 15951 
DIRECT DIGITAL CONTROL FOR HVAC.  The detectors shall be supplied by the 
fire alarm system manufacturer to ensure complete system compatibility.

2.6   NOTIFICATION APPLIANCES

Audible appliances shall conform to the applicable requirements of UL 464.  
Devices shall be connected into notification appliance circuits.  Devices 
shall have a separate screw terminal for each conductor. Audible appliances 
shall generate a unique audible sound from other devices provided in the 
building and surrounding area.  Surface mounted audible appliances shall be 
painted red.  Recessed audible appliances shall be installed with a grill 
that is painted white .

2.6.1   Alarm Horns

Horns shall be surface mounted, with the matching mounting back box recessed
 vibrating type suitable for use in an electrically supervised circuit.  
Horns shall produce a sound rating of at least 85 dBA at 3.05 m.  Horns 
used in exterior locations shall be specifically listed or approved for 
outdoor use and be provided with metal housing and protective grilles.

2.6.2   Visual Notification Appliances

Visual notification appliances shall conform to the applicable requirements 
of UL 1971 and the contract drawings.  Appliances shall have clear high 
intensity optic lens, xenon flash tubes, and output white light.  Strobe 
flash rate shall be between 1 to 3 flashes per second and a minimum of 75 
candela.  Strobe shall be semi-flush mounted.

2.6.3   Combination Audible/Visual Notification Appliances

Combination audible/visual notification appliances shall provide the same 
requirements as individual units except they shall mount as a unit in 
standard backboxes.  Units shall be factory assembled.  Any other audible 
notification appliance employed in the fire alarm systems shall be approved 
by the Contracting Officer.

2.7   FIRE DETECTION AND ALARM SYSTEM PERIPHERAL EQUIPMENT
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2.7.1   Electromagnetic Door Hold-Open Devices

Devices shall be attached to the walls unless otherwise indicated.  Devices 
shall comply with the appropriate requirements of UL 228. Devices shall 
operate on 24 Volt dc power.  Compatible magnetic component shall be 
attached to the door.  Under normal conditions, the magnets shall attract 
and hold the doors open.  When magnets are de-energized, they shall release 
the doors.  Magnets shall have a holding force of 111.2 N (25 pounds).   
Devices shall be UL or FM approved.  Housing for devices shall be brushed 
aluminum or stainless steel.  Operation shall be fail safe with no moving 
parts.  Electromagnetic door hold-open devices shall not be required to be 
held open during building power failure.

2.7.2   Conduit

Conduit and fittings shall comply with NFPA 70, UL 6, UL 1242, and UL 797.

2.7.3   Wiring

Wiring shall conform to NFPA 70.  Wiring for 120 Vac power shall be No. 12 
AWG minimum.  The SLC wiring shall be fiber optic or copper cable in 
accordance with the manufacturers requirements.  Wiring for fire alarm dc 
circuits shall be No. 14 AWG minimum.  Voltages shall not be mixed in any 
junction box, housing, or device, except those containing power supplies 
and control relays.  Wiring shall conform to NFPA 70.  System field wiring 
shall be solid copper and installed in metallic conduit or electrical 
metallic tubing, except that rigid plastic conduit may be used under 
slab-on-grade.  Conductors shall be color coded.  Conductors used for the 
same functions shall be similarly color coded.  Wiring code color shall 
remain uniform throughout the circuit.  Pigtail or T-tap connections to 
initiating device circuits, supervisory alarm circuits, and notification 
appliance circuits are prohibited.  T-tapping using screw terminal blocks 
is allowed for style 5 addressable systems.

2.7.4   Special Tools and Spare Parts

Software, connecting cables and proprietary equipment, necessary for the 
maintenance, testing, and reprogramming of the equipment shall be furnished 
to the Contracting Officer.  Two spare fuses of each type and size required 
shall be furnished.  Two percent of the total number of each different type 
of detector, but no less than two each, shall be furnished.  Spare fuses 
shall be mounted in the fire alarm panel.

2.8   TRANSMITTERS

2.8.1   Radio Alarm Transmitters

Transmitters shall be compatible with proprietary supervising station 
receiving equipment.  Each radio alarm transmitter shall be the 
manufacturer's recognized commercial product, completely assembled, wired, 
factory tested, and delivered ready for installation and operation.  
Transmitters shall be provided in accordance with applicable portions of 
NFPA 72, NFPA 1221, and 47 CFR 15.  Transmitter electronics module shall be 
contained within the physical housing as an integral, removable assembly.  
The proprietary supervising station receiving equipment is Monaco BT2-8 and 
the transceiver shall be fully compatible with this equipment.  At the 
contractors option, and if UL listed, the transmitter may be housed in the 
same panel as the fire alarm control panel.

SECTION 13851  Page 15



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

2.8.1.1   Transmitter Power Supply

Each radio alarm transmitter shall be powered by a combination of locally 
available 120-volt ac power and a sealed, lead-calcium battery.

a.  Operation:  Each transmitter shall operate from 120-volt ac power.  
In the event of 120-volt ac power loss, the transmitter shall 
automatically switch to battery operation.  Switchover shall be 
accomplished with no interruption of protective service, and shall 
automatically transmit a trouble message.  Upon restoration of ac 
power, transfer back to normal ac power supply shall also be automatic. 
  

b.  Battery Power:  Transmitter standby battery capacity shall provide 
sufficient power to operate the transmitter in a normal standby status 
for a minimum of 72 hours and be capable of transmitting alarms during 
that period.

2.8.1.2   Radio Alarm Transmitter Housing

Transmitter housing shall be NEMA Type 1.  The housing shall contain a lock 
that is keyed identical to the fire alarm system for the building.  Radio 
alarm transmitter housing shall be factory painted with a suitable priming 
coat and not less than two coats of a hard, durable weatherproof enamel.

2.8.1.3   Antenna

The Contractor shall provide omnidirectional, coaxial, halfwave dipole 
antennas for radio alarm transmitters with a driving point impedance to 
match transmitter output.  The antenna and antenna mounts shall be 
corrosion resistant and designed to withstand wind velocities of 161 km/h.  
Antennas shall not be mounted to any portion of the building roofing system.

PART 3   EXECUTION

3.1   INSTALLATION

All work shall be installed as shown and in accordance with the 
manufacturer's diagrams and recommendations, unless otherwise specified.  
Smoke detectors shall not be installed until construction is essentially 
complete and the building has been thoroughly cleaned.

3.1.1   Power Supply for the System

A single dedicated circuit connection for supplying power from a branch 
circuit to each building fire alarm system shall be provided.  The power 
shall be supplied as shown on the drawings.  The power supply shall be 
equipped with a locking mechanism and marked in red with the words "FIRE 
ALARM CIRCUIT CONTROL".

3.1.2   Wiring

Conduit size for wiring shall be in accordance with NFPA 70.   Wiring for 
the fire alarm system shall not be installed in conduits, junction boxes, 
or outlet boxes with conductors of lighting and power systems.  Not more 
than two conductors shall be installed under any device screw terminal.  
The wires under the screw terminal shall be straight when placed under the 
terminal then clamped in place under the screw terminal.  The wires shall 
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be broken and not twisted around the terminal.  Circuit conductors entering 
or leaving any mounting box, outlet box enclosure, or cabinet shall be 
connected to screw terminals with each terminal and conductor marked in 
accordance with the wiring diagram.  Connections and splices shall be made 
using screw terminal blocks.  The use of wire nut type connectors in the 
system is prohibited.  Wiring within any control equipment shall be readily 
accessible without removing any component parts. The fire alarm equipment 
manufacturer's representative shall be present for the connection of wiring 
to the control panel.

3.1.3   Control Panel

The control panel and its assorted components shall be mounted so that no 
part of the enclosing cabinet is less than 300 mm nor more than 2000 mm 
above the finished floor.  Manually operable controls shall be between 900 
and 1100 mm above the finished floor.  Panel shall be installed to comply 
with the requirements of UL 864.

3.1.4   Detectors

Detectors shall be located and installed in accordance with NFPA 72.  
Detectors shall be connected into signal line circuits or initiating device 
circuits as indicated on the drawings.  Detectors shall be at least 300 mm 
from any part of any lighting fixture.  Detectors shall be located at least 
900 mm from diffusers of air handling systems.  Each detector shall be 
provided with appropriate mounting hardware as required by its mounting 
location.  Detectors which mount in open space shall be mounted directly to 
the end of the stubbed down rigid conduit drop.  Conduit drops shall be 
firmly secured to minimize detector sway.  Where length of conduit drop 
from ceiling or wall surface exceeds 900 mm, sway bracing shall be 
provided.  Detectors installed in concealed locations (above ceiling, 
raised floors, etc.) shall have a remote visible indicator LED/LCD in a 
finished, visible location.

3.1.5   Notification Appliances

Notification appliances shall be mounted 2003 mm above the finished floor 
or 150 mm below the ceiling, whichever is lower.

3.1.6   Annunciator Equipment

Annunciator equipment shall be mounted where indicated on the drawings.

3.1.7   Addressable Initiating Device Circuits Module

The initiating device circuits module shall be used to connect supervised 
conventional initiating devices (water flow switches, water pressure 
switches, manual fire alarm stations, high/low air pressure switches, and 
tamper switches).  The module shall mount in an electrical box adjacent to 
or connected to the device it is monitoring and shall be capable of Style B 
supervised wiring to the initiating device.  In order to maintain proper 
supervision, there shall be no T-taps allowed on style B lines.  
Addressable initiating device circuits modules shall monitor only one 
initiating device each.  Contacts in suppression systems and other fire 
protection subsystems shall be connected to the fire alarm system to 
perform supervisory and alarm functions as specified in Section 13935 DRY 
PIPE SPRINKLER SYSTEM, FIRE PROTECTION and NFPA 72, as indicated on the 
drawings and as specified herein.
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3.1.8   Addressable Control Module

Addressable and control modules shall be installed in the outlet box or 
adjacent to the device they are controlling.  If a supplementary 
suppression releasing panel is provided, then the monitor modules shall he 
mounted in a common enclosure adjacent to the suppression releasing panel 
and both this enclosure and the suppression releasing panel shall be in the 
same room as the releasing devices.  All interconnecting wires shall be 
supervised unless an open circuit or short circuit abnormal condition does 
not affect the required operation of the fire alarm system.  If control 
modules are used as interfaces to other systems, such as HVAC or elevator 
control, they shall be within the control panel or immediately adjacent to 
it.  Control modules that control a group of notification appliances shall 
be adjacent to the first notification appliance in the notification 
appliance circuits.  Control modules that connect to devices shall 
supervise the notification appliance circuits.  Control modules that 
connect to auxiliary systems or interface with other systems (non-life 
safety systems) and where not required by NFPA 72, shall not require the 
secondary circuits to be supervised.  Contacts in suppression systems and 
other fire protection subsystems shall be connected to the fire alarm 
system to perform required alarm functions as specified in Section 13935 
DRY PIPE SPRINKLER SYSTEM, FIRE PROTECTION  and NFPA 72, as indicated on 
the drawings and as specified herein.

3.2   OVERVOLTAGE AND SURGE PROTECTION

3.2.1   Power Line Surge Protection

All equipment connected to alternating current circuits shall be protected 
from surges per IEEE C62.41 B3 combination waveform and NFPA 70.  Fuses 
shall not be used for surge protection.  The surge protector shall be rated 
for a maximum let thru voltage of 350 Volts ac (line-to-neutral) and 350 
Volt ac (neutral-to-ground).

3.2.2   Low Voltage DC Circuits Surge Protection

All IDC, NAC, and communication cables/conductors, except fiber optics, 
shall have surge protection installed at each point where it exits or 
enters a building.  Equipment shall be protected from surges per IEEE C62.41
 B3 combination waveform and NFPA 70.  The surge protector shall be rated 
to protect the 24 Volt dc equipment.  The maximum dc clamping voltages 
shall be 36 V (line-to-ground) and 72 Volt dc (line-to-line).

3.2.3   Signal Line Circuit Surge Protection

All SLC cables/conductors, except fiber optics, shall have surge 
protection/isolation circuits installed at each point where it exits or 
enters a building.  The circuit shall be protected from surges per IEEE 
C62.41 B3 combination waveform and NFPA 70.  The surge protector/isolator 
shall be rated to protect the equipment.

3.3   GROUNDING

Grounding shall be provided by connecting to building ground system.

3.4   TESTING

The Contractor shall notify the Contracting Officer at least 10 days before 
the preliminary and acceptance tests are to be conducted.  The tests shall 
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be performed in accordance with the approved test procedures in the 
presence of the Contracting Officer.  The control panel manufacturer's 
representative shall be present to supervise tests.  The Contractor shall 
furnish instruments and personnel required for the tests.

3.4.1   Preliminary Tests

Upon completion of the installation, the system shall be subjected to 
functional and operational performance tests including tests of each 
installed initiating and notification appliance, when required.  Tests 
shall include the meggering of system conductors to determine that the 
system is free from grounded, shorted, or open circuits.  The megger test 
shall be conducted prior to the installation of fire alarm equipment.  If 
deficiencies are found, corrections shall be made and the system shall be 
retested to assure that it is functional.  After completing the preliminary 
testing the Contractor shall complete and submit the NFPA 72, Certificate 
of Completion.

3.4.2   Acceptance Test

Acceptance testing shall not be performed until the Contractor has 
completed and submitted the Certificate of Completion.  Testing shall be in 
accordance with NFPA 72.  The recommended tests in NFPA 72 shall be 
considered mandatory and shall verify that previous deficiencies have been 
corrected.  The Contractor shall complete and submit the NFPA 72, 
Inspection and Testing Form.  The test shall include all requirements of 
NFPA 72 and the following:

a.  Test of each function of the control panel.

b.  Test of each circuit in both trouble and normal modes.

c.  Tests of each alarm initiating devices in both normal and trouble 
conditions.

d.  Tests of each control circuit and device.

e.  Tests of each alarm notification appliance.

f.  Tests of the battery charger and batteries.

g.  Complete operational tests under emergency power supply.

h.  Visual inspection of wiring connections.

i.  Opening the circuit at each alarm initiating device and 
notification appliance to test the wiring supervisory feature.

j.  Ground fault

k.  Short circuit faults

l.  Stray voltage

m.  Loop resistance

3.5   TRAINING

Training course shall be provided for the operations and maintenance staff. 
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 The course shall be conducted in the building where the system is 
installed or as designated by the Contracting Officer.  The training period 
for systems operation shall consist of 1 training days (8 hours per day) 
and shall start after the system is functionally completed but prior to 
final acceptance tests.  The training period for systems maintenance shall 
consist of 2 training days (8 hours per day) and shall start after the 
system is functionally completed but prior to final acceptance tests.  The 
instructions shall cover items contained in the operating and maintenance 
instructions.  In addition, training shall be provided on performance of 
expansions or modifications to the fire detection and alarm system.  The 
training period for system expansions and modifications shall consist of at 
least 1 training days (8 hours per day) and shall start after the system is 
functionally completed but prior to final acceptance tests.

        -- End of Section --
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SECTION 13935

DRY PIPE SPRINKLER SYSTEM, FIRE PROTECTION
04/00

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47M (1999) Ferritic Malleable Iron Castings 
(Metric)

ASTM A 53 (1999b) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 135 (1997c) Electric-Resistance-Welded Steel 
Pipe

ASTM A 536 (1999e1) Ductile Iron Castings

ASTM A 795 (1997) Black and Hot-Dipped Zinc-Coated 
(Galvanized) Welded and Seamless Steel 
Pipe for Fire Protection Use

ASME INTERNATIONAL (ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Flanged 
Fittings

ASME B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1996) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B18.2.1 (1996) Square and Hex Bolts and Screws 
(Inch Series)

ASME B18.2.2 (1987; R 1993) Square and Hex Nuts (Inch 
Series)

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine
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AWWA C110 (1993) Ductile-Iron and Gray-Iron 
Fittings, 3 In. Through 48 In. (75 mm 
through 1200 mm), for Water and Other 
Liquids

AWWA C111 (1995) Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and Fittings

AWWA C151 (1996) Ductile-Iron Pipe, Centrifugally 
Cast, for Water or Other Liquids

AWWA C203 (1997) Coal-Tar Protective Coatings and 
Linings for Steel Water Pipelines - Enamel 
and Tape - Hot-Applied

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-71 (1997) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 13 (1999) Installation of Sprinkler Systems

NFPA 24 (1995) Installation of Private Fire 
Service Mains and Their Appurtenances

NFPA 1963 (1998) Fire Hose Connections

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES 
(NICET)

NICET 1014-7 (1995) Program Detail Manual for 
Certification in the Field of Fire 
Protection Engineering Technology (Field 
Code 003) Subfield of Automatic Sprinkler 
System Layout

UNDERWRITERS LABORATORIES (UL)

UL Bld Mat Dir (1999) Building Materials Directory

UL Fire Prot Dir (1999) Fire Protection Equipment Directory

1.2   GENERAL REQUIREMENTS

Dry pipe sprinkler system shall be provided in all areas of the building .  
The sprinkler system shall provide fire sprinkler protection for the entire 
area.  Except as modified herein, the system shall be designed and 
installed in accordance with NFPA 13.  Pipe sizes which are not indicated 
on the drawings shall be determined by hydraulic calculation.  Gridded 
systems shall not be used.  The Contractor shall design any portion of the 
sprinkler system that are not indicated on the drawings including locating 
sprinklers, piping, and equipment, and size piping and equipment when this 
information is not indicated on the drawings or is not specified herein.  
The design of the sprinkler system shall be based on hydraulic 
calculations, and the other provisions specified herein.  Refer to the 
plans for hydraulic design criteria.
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1.2.1   System Volume Limitations

Where the volume of any individual system piping volume exceeds 1890 liters 
the dry pipe valve shall be provided with a quick-opening device.  The 
maximum system capacity controlled by one dry pipe valve shall not exceed 
2800 liters.  The calculated volume of each system shall be indicated on 
the Sprinkler System Shop Drawings.

1.3   COORDINATION OF TRADES

Piping offsets, fittings, and any other accessories required shall be 
furnished as required to provide a complete installation and to eliminate 
interference with other construction.  Sprinkler shall be installed over 
and under ducts, piping and platforms when such equipment can negatively 
effect or disrupt the sprinkler discharge pattern and coverage.

1.4   DELIVERY AND STORAGE

All equipment delivered and placed in storage shall be housed in a manner 
to preclude any damage from the weather, humidity and temperature 
variations, dirt and dust, or other contaminants.  Additionally, all pipes 
shall either be capped or plugged until installed.

1.5   FIELD MEASUREMENTS

The Contractor shall become familiar with all details of the work, verify 
all dimensions in the field, and shall advise the Contracting Officer of 
any discrepancy before performing the work.

1.6   SUBMITTALS

Government approval is required for submittals with a "G-A" designation; 
submittals having no designation indicated are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Shop Drawings; G-A1.

  Three copies of the Sprinkler System Drawings, no later than 21 
days prior to the start of sprinkler system installation.  The 
Sprinkler System Drawings shall conform to the requirements 
established for working plans as prescribed in NFPA 13.  Drawings 
shall include plan and elevation views demonstrating that the 
equipment will fit the allotted spaces with clearance for 
installation and maintenance.  Each set of drawings shall include 
the following:

  a.  Descriptive index of drawings in the submittal with drawings 
listed in sequence by drawing number.  A legend identifying device 
symbols, nomenclature, and conventions used.

  b.  Floor plans drawn to a scale not less than 1:100 which 
clearly show locations of sprinklers, risers, pipe hangers, 
seismic separation assemblies, sway bracing, inspector's test 
connections, drains, and other applicable details necessary to 
clearly describe the proposed arrangement.  Each type of fitting 

SECTION 13935  Page 5



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

used and the locations of bushings, reducing couplings, and welded 
joints shall be indicated.

  c.  Actual center-to-center dimensions between sprinklers on 
branch lines and between branch lines; from end sprinklers to 
adjacent walls; from walls to branch lines; from sprinkler feed 
mains, cross-mains and branch lines to finished floor and roof or 
ceiling.  A detail shall show the dimension from the sprinkler and 
sprinkler deflector to the ceiling in finished areas.

  d.  Longitudinal and transverse building sections showing 
typical branch line and cross-main pipe routing as well as 
elevation of each typical sprinkler above finished floor.

  e.  Details of each type of riser assembly; air supply system 
and piping; pipe hanger; sway bracing for earthquake protection, 
and restraint of underground water main at point-of-entry into the 
building, and electrical devices and interconnecting wiring.

As-Built Drawings; G-A.

  As-built shop drawings, at least 14 days after completion of the 
Final Tests.  The Sprinkler System Drawings shall be updated to 
reflect as-built conditions after all related work is completed 
and shall be on reproducible full-size mylar film.

SD-03 Product Data

Fire Protection Related Submittals; G-A1.

  A list of the Fire Protection Related Submittals, no later than 7
 days after the approval of the Fire Protection Specialist.

Sway Bracing; G-A1.

  For systems that are required to be protected against damage 
from earthquakes, load calculations for sizing of sway bracing.

Materials and Equipment; G-A1.

  Manufacturer's catalog data included with the Sprinkler System 
Drawings for all items specified herein.  The data shall be 
highlighted to show model, size, options, etc., that are intended 
for consideration.  Data shall be adequate to demonstrate 
compliance with all contract requirements. In addition, a complete 
equipment list that includes equipment description, model number 
and quantity shall be provided.

Hydraulic Calculations; G-A1.

  Hydraulic calculations, including a drawing showing hydraulic 
reference points and pipe segments.

Spare Parts; G-A1.

  Spare parts data shall be included for each different item of 
material and equipment specified.  The data shall include a 
complete list of parts and supplies, with current unit prices and 
source of supply, and a list of parts recommended by the 
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manufacturer to be replaced after 1 year and 3 years of service.  
A list of special tools and test equipment required for 
maintenance and testing of the products supplied by the Contractor 
shall be included.

Preliminary Tests; G-A.

  Proposed procedures for Preliminary Tests, no later than 14  
days prior to the proposed start of the tests.

  Proposed date and time to begin Preliminary Tests, submitted 
with the Preliminary Tests Procedures.

Final Acceptance Test; G-A.

  Proposed procedures for Final Acceptance Test, no later than 14 
days prior to the proposed start of the tests.

  Proposed date and time to begin Final Acceptance Test, submitted 
with the Final Acceptance Test Procedures.  Notification shall be 
provided at least 14 days prior to the proposed start of the test. 
 Notification shall include a copy of the Contractor's Material & 
Test Certificates.

Fire Protection Specialist; G-A1.

  The name and documentation of certification of the proposed Fire 
Protection Specialists, no later than 14 days after the Notice to 
Proceed and prior to the submittal of the sprinkler system shop 
drawings and hydraulic calculations.

Sprinkler System Installer Qualifications; G-A.

  The name and documentation of certification of the proposed 
Sprinkler System Installer, concurrent with submittal of the Fire 
Protection Specialist Qualifications.

Onsite Training; G-A.

  Proposed On-site Training schedule, at least 14 days prior to 
the start of related training.

SD-06 Test Reports

Preliminary Tests; G-A.

  Three copies of the completed Preliminary Tests Reports, no 
later that 7 days after the completion of the Preliminary Tests.  
The Preliminary Tests Report shall include both the Contractor's 
Material and Test Certificate for Underground Piping and the 
Contractor's Material and Test Certificate for Aboveground Piping. 
 All items in the Preliminary Tests Report shall be signed by the 
Fire Protection Specialist.

Final Acceptance Test; G-A.

  Three copies of the completed Final Acceptance Tests Reports, no 
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later that 7 days after the completion of the Final Acceptance 
Tests.  All items in the Final Acceptance Report shall be signed 
by the Fire Protection Specialist.

SD-07 Certificates

Inspection by Fire Protection Specialist; G-A.

  Concurrent with the Final Acceptance Test Report, certification 
by the Fire Protection Specialist that the sprinkler system is 
installed in accordance with the contract requirements, including 
signed approval of the Preliminary and Final Acceptance Test 
Reports.

SD-10 Operation and Maintenance Data

Operating and Maintenance Instructions; G-A.

  Six manuals listing step-by-step procedures required for system 
startup, operation, shutdown, and routine maintenance, at least 14 
days prior to field training.  The manuals shall include the 
manufacturer's name, model number, parts list, list of parts and 
tools that should be kept in stock by the owner for routine 
maintenance including the name of a local supplier, simplified 
wiring and controls diagrams, troubleshooting guide, and 
recommended service organization (including address and telephone 
number) for each item of equipment.  

1.7   HYDRAULIC CALCULATIONS

Hydraulic calculations shall be as outlined in NFPA 13 except that 
calculations shall be performed by computer using software intended 
specifically for fire protection system design using the design data shown 
on the drawings.  Software that uses k-factors for typical branch lines is 
not acceptable.  Calculations shall be based on the water supply data shown 
on the drawings.  Calculations shall substantiate that the design area used 
in the calculations is the most demanding hydraulically.  Water supply 
curves and system requirements shall be plotted on semi-logarithmic graph 
paper so as to present a summary of the complete hydraulic calculation.  A 
summary sheet listing sprinklers in the design area and their respective 
hydraulic reference points, elevations, actual discharge pressures and 
actual flows shall be provided.  Elevations of hydraulic reference points 
(nodes) shall be indicated.  Documentation shall identify each pipe 
individually and the nodes connected thereto.  The diameter, length, flow, 
velocity, friction loss, number and type fittings, total friction loss in 
the pipe, equivalent pipe length and Hazen-Williams coefficient shall be 
indicated for each pipe.  A drawing showing hydraulic reference points 
(nodes) and pipe designations used in the calculations shall be included 
and shall be independent of shop drawings.

1.8   FIRE PROTECTION SPECIALIST

Work specified in this section shall be performed under the supervision of 
and certified by the Fire Protection Specialist.  The Fire Protection 
Specialist shall be an individual who is a registered professional engineer 
and a Full Member of the Society of Fire Protection Engineers or who is 
certified as a Level IV Technician by National Institute for Certification 
in Engineering Technologies (NICET) in the Automatic Sprinkler System 
Layout subfield of Fire Protection Engineering Technology in accordance 
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with NICET 1014-7.  The Fire Protection Specialist shall be regularly 
engaged in the design and installation of the type and complexity of system 
specified in the Contract documents, and shall have served in a similar 
capacity for at least three systems that have performed in the manner 
intended for a period of not less than 6 months.

1.9   SPRINKLER SYSTEM INSTALLER QUALIFICATIONS

Work specified in this section shall be performed by the Sprinkler System 
Installer.  The Sprinkler System Installer shall be regularly engaged in 
the installation of the type and complexity of system specified in the 
Contract documents, and shall have served in a similar capacity for at 
least three systems that have performed in the manner intended for a period 
of not less than 6 months.

1.10   REGULATORY REQUIREMENTS

Compliance with referenced NFPA standards is mandatory.  This includes 
advisory provisions listed in the appendices of such standards, as though 
the word "shall" had been substituted for the word "should" wherever it 
appears.  In the event of a conflict between specific provisions of this 
specification and applicable NFPA standards, this specification shall 
govern.  Reference to "authority having jurisdiction" shall be interpreted 
to mean the Contracting Officer.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Materials and equipment shall be standard products of a manufacturer 
regularly engaged in the manufacture of such products and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.

2.2   NAMEPLATES

All equipment shall have a nameplate that identifies the manufacturer's 
name, address, type or style, model or serial number, and catalog number.

2.3   REQUIREMENTS FOR FIRE PROTECTION SERVICE

Materials and Equipment shall have been tested by Underwriters 
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory 
Mutual and listed in FM P7825a and FM P7825b.  Where the terms "listed" or 
"approved" appear in this specification, such shall mean listed in UL Fire 
Prot Dir or FM P7825a and FM P7825b.

2.4   UNDERGROUND PIPING COMPONENTS

2.4.1   Pipe

Piping from a point 150 mm above the floor to a point 1500 mm outside the 
building wall shall be ductile iron with a rated working pressure of 1207 
kPa conforming to AWWA C151, with cement mortar lining conforming to AWWA 
C104.  Piping more than 1500 mm outside the building walls shall comply 
with Section 02510 WATER DISTRIBUTION SYSTEM.

2.4.2   Fittings and Gaskets

SECTION 13935  Page 9



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

Fittings shall be ductile iron conforming to AWWA C110.  Gaskets shall be 
suitable in design and size for the pipe with which such gaskets are to be 
used.  Gaskets for ductile iron pipe joints shall conform to AWWA C111.

2.4.3   Gate Valve and Indicator Post

Gate valves for underground installation shall be of the inside screw type 
with counter-clockwise rotation to open.  Where indicating type valves are 
shown or required, indicating valves shall be gate valves with an approved 
indicator post of a length to permit the top of the post to be located 900 
mm above finished grade.  Gate valves and indicator posts shall be listed 
in UL Fire Prot Dir or FM P7825a and FM P7825b.

2.5   ABOVEGROUND PIPING COMPONENTS

2.5.1   Steel Pipe

Except as modified herein, steel pipe shall be galvanized conforming to the 
applicable requirements of NFPA 13, and ASTM A 795, ASTM A 53, or  ASTM A 
135.  Pipe in which threads or grooves are cut shall be Schedule 40 or 
shall be listed by Underwriters' Laboratories to have a corrosion 
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.  
Pipe shall be marked with the name of the manufacturer, kind of pipe, and 
ASTM designation.

2.5.2   Fittings for Non-Grooved Steel Pipe

Fittings shall be galvanized steel conforming to ASME B16.9 or ASME B16.11. 
 Fittings that sprinklers, drop nipples or riser nipples (sprigs) are 
screwed into shall be threaded type.  Plain-end fittings with mechanical 
couplings, fittings that use steel gripping devices to bite into the pipe 
and segmented welded fittings shall not be used.

2.5.3   Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not less than 1200 kPa service 
and shall be the product of the same manufacturer.  Fitting and coupling 
houses shall be malleable iron conforming to ASTM A 47M, Grade 32510; 
ductile iron conforming to ASTM A 536, Grade 65-45-12.  Gaskets shall be of 
silicon compound and approved for dry fire protection systems.  Gasket 
shall be the flush type that fills the entire cavity between the fitting 
and the pipe.  Nuts and bolts shall be heat-treated steel conforming to 
ASTM A 183 and shall be cadmium plated or zinc electroplated.

2.5.4   Flanges

Flanges shall conform to NFPA 13 and ASME B16.1.  Gaskets shall be 
non-asbestos compressed material in accordance with ASME B16.21, 1.6 mm 
(1/16 inch) thick, and full face or self-centering flat ring type.  Bolts 
shall be squarehead conforming to ASME B18.2.1 and nuts shall be hexagon 
type conforming to ASME B18.2.2.

2.5.5   Pipe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and 
of the type suitable for the application, construction, and pipe type and 
size to be supported.

2.5.6   Valves
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2.5.6.1   Control Valve and Gate Valve

Manually operated sprinkler control valve and gate valve shall be outside 
stem and yoke (OS&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
 and FM P7825b.

2.5.6.2   Check Valve

Check valve 50 mm and larger shall be listed in UL Bld Mat Dir or FM P7825a 
and FM P7825b.  Check valves 100 mm and larger shall be of the swing type 
with flanged cast iron body and flanged inspection plate, shall have a 
clear waterway and shall meet the requirements of MSS SP-71, for Type 3 or 
4.

2.6   DRY PIPE VALVE ASSEMBLY

The dry pipe valve shall be a latching differential type listed in UL Fire 
Prot Dir or FM P7825a and FM P7825b and shall be complete with trim piping, 
valves, fittings, pressure gauges, priming water fill cup, velocity drip 
check, drip cup, and other ancillary components as required for proper 
operation.  The assembly shall include a quick-opening device by the same 
manufacturer as the dry pipe valve for systems over 1890 liters in capacity.

2.7   SUPERVISORY AIR SYSTEM

Air supply system shall be in accordance with NFPA 13.  The connection pipe 
from the air compressor shall not be less than 15 mm in diameter and shall 
enter the system above the priming water level of the dry pipe valve.  A 
check valve shall be installed in the system supply air piping from the 
compressor.  A shutoff valve of the renewable disc type shall be installed 
upstream of this check valve.  The air supply system shall be sized to 
pressurize the sprinkler system to 275 kPa within 20 minutes.

2.7.1   Air Compressor

Compressor shall be single stage oil-free type, air-cooled, electric-motor 
driven, equipped with a check valve, shutoff valve and pressure switch for 
automatic starting and stopping.  Pressure switch shall be factory set to 
start the compressor at 200 kPa and stop it at 300 kPa.  A safety relief 
valve, set to operate at 450 kPa, shall be provided.

2.7.2   Air Pressure Maintenance Device

Device shall be a pressure regulator that automatically reduces supply air 
to provide the pressure required to be maintained in the piping system.  
The device shall have a cast bronze body and valve housing complete with 
diaphragm assembly, spring, filter, ball check to prevent backflow, 1.6 mm 
restriction to prevent rapid pressurization of the system, and adjustment 
screw.  The device shall be capable of reducing an inlet pressure of up to 
680 kPa to a fixed outlet pressure adjustable to 70 kPa.

2.7.3   Air Supply Piping System

System shall be configured so that each dry pipe system is equipped with a 
separate pressure maintenance device, air compressor, shutoff valve, bypass 
valve and pressure gauge.  Piping shall be galvanized steel in accordance 
with ASTM A 795 or ASTM A 53.
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2.7.4   Low Air Pressure Alarm Device

Each dry pipe valve trim shall be provided with a local alarm device 
consisting of a metal enclosure containing an alarm horn or bell, silence 
switch, green power-on light, red low-air alarm light and amber trouble 
light.  The alarm device shall be activated by the low air pressure switch. 
Upon reduction of sprinkler system pressure to approximately 70 kPa above 
the dry valve trip point pressure, the low air pressure switch shall 
actuate the audible alarm device and a red low-air alarm light.  
Restoration of system pressure shall cause the low-air alarm light to be 
extinguished and the audible alarm to be silenced.  An alarm silence switch 
shall be provided to silence the audible alarm.  An amber trouble light 
shall be provided which will illuminate upon operation of the silence 
switch and shall be extinguished upon return to its normal position.

2.8   WATERFLOW ALARM

Electrically operated, exterior-mounted, waterflow alarm bell shall be 
provided and installed in accordance with NFPA 13.  Waterflow alarm bell 
shall be rated 24 VDC and shall be connected to the Fire Alarm Control 
Panel(FACP) in accordance with Section 13851 FIRE DETECTION AND ALARM 
SYSTEM, ADDRESSABLE 

2.9   ALARM INITIATING AND SUPERVISORY DEVICES

2.9.1   Sprinkler Pressure (Waterflow) Alarm Switch 

Pressure switch shall include a metal housing with a neoprene diaphragm, 
SPDT snap action switches and a 15 mm NPT male pipe thread.  The switch 
shall have a maximum service pressure rating of 1207 kPa.  There shall be 
two SPDT (Form C) contacts factory adjusted to operate at 28 to 55 kPa.  
The switch shall be capable of being mounted in any position in the alarm 
line trim piping of the dry pipe valve.

2.9.2   Low Air Pressure Supervisory Switch

The pressure switch shall supervise the air pressure in system and shall be 
set to activate at 70 kPa above the dry pipe valve trip point pressure.  
The switch shall have an adjustable range between 35 kPa and 500 kPa.  The 
switch shall have screw terminal connection and shall be capable of being 
wired for normally open or normally closed circuit.

2.9.3   Valve Supervisory (Tamper) Switch

Switch shall be suitable for mounting to the type of control valve to be 
supervised open.  The switch shall be tamper resistant and contain one set 
of SPDT (Form C) contacts arranged to transfer upon removal of the housing 
cover or closure of the valve of more than two rotations of the valve stem.

2.10   FIRE DEPARTMENT CONNECTION

Fire department connection shall be projecting type with cast brass body, 
matching wall escutcheon lettered "Auto Spkr" with a  polishing brass 
finish.  The connection shall have two inlets with individual self-closing 
clappers, caps with drip drains and chains.  Female inlets shall have 65 mm 
 diameter American National Fire Hose Connection Screw Threads (NH) per 
NFPA 1963.

2.11   SPRINKLERS
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Sprinklers with internal O-rings shall not be used.  Sprinklers shall be 
used in accordance with their listed spacing limitations.  Areas where 
sprinklers are connected to or are a part of the dry pipe system shall be 
considered unheated and subject to freezing.  Temperature classification 
shall be ordinary.  Sprinklers in high heat areas including attic spaces or 
in close proximity to unit heaters shall have temperature classification in 
accordance with NFPA 13.  Orifice of extended coverage sprinklers shall not 
exceed 13.5 mm.

2.11.1   Pendent Sprinkler

Pendent sprinkler heads shall be the dry pendent type, unless otherwise 
indicated.  Pendent sprinkler shall be of the fusible strut or glass bulb 
type, recessed type with nominal 12.7 mm orifice.  Pendent sprinklers shall 
have a polished chrome finish.  Assembly shall include an integral 
escutcheon.  Maximum length shall not exceed the maximum length indicated 
in UL Fire Prot Dir.

2.11.2   Upright Sprinkler

Upright sprinkler shall be brass and shall have a nominal 12.7 mm orifice.

2.12   DISINFECTING MATERIALS

2.12.1   Liquid Chlorine

Liquid chlorine shall conform to AWWA B301.

2.12.2   Hypochlorites

Calcium hypochlorite and sodium hypochlorite shall conform to AWWA B300.

2.13   ACCESSORIES

2.13.1   Sprinkler Cabinet

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be 
packed in a suitable metal or plastic cabinet.  Spare sprinklers shall be 
representative of, and in proportion to, the number of each type and 
temperature rating of the sprinklers installed.  At least one wrench of 
each type required shall be provided.

2.13.2   Pendent Sprinkler Escutcheon

Escutcheon shall be one-piece metallic type with a depth of less than 20 mm 
and suitable for installation on pendent sprinklers.  The escutcheon shall 
have a factory finish that matches the pendent sprinkler heads.

2.13.3   Pipe Escutcheon

Escutcheon shall be polished chromium-plated zinc alloy, or polished 
chromium-plated copper alloy.  Escutcheons shall be either one-piece or 
split-pattern, held in place by internal spring tension or set screw.

2.13.4   Sprinkler Guard

Guard shall be a steel wire cage designed to encase the sprinkler and 
protect it from mechanical damage.  Guards shall be provided on sprinklers 
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located in shop bays, work bays, storage areas, tool cribs, garages etc. as 
indicated.

2.13.5   Identification Sign

Valve identification sign shall be minimum 150 mm wide by 50 mm high with 
enamel baked finish on minimum 1.214 mm steel or 0.6 mm aluminum with red 
letters on a white background or white letters on red background.  Wording 
of sign shall include, but not be limited to "main drain," "auxiliary 
drain," "inspector's test," "alarm test," "alarm line," and similar wording 
as required to identify operational components.

2.14   DOUBLE-CHECK VALVE BACKFLOW PREVENTION ASSEMBLY

Double-check backflow prevention assembly shall comply with ASSE 1015.  The 
assembly shall have a bronze, cast-iron or stainless steel body with 
flanged ends.  The assembly shall include pressure gauge test ports and 
OS&Y shutoff valves on the inlet and outlet, 2-positive-seating check valve 
for continuous pressure application, and four test cocks.  Assemblies shall 
be rated for working pressure of 1207 kPa.  The maximum pressure loss shall 
be 40 kPa at a flow rate equal to the sprinkler water demand, at the 
location of the assembly.  A test port for a pressure gauge shall be 
provided both upstream and downstream of the double check backflow 
prevention assembly valves.

PART 3   EXECUTION

3.1   FIRE PROTECTION RELATED SUBMITTALS

The Fire Protection Specialist shall prepare a list of the submittals from 
the Contract Submittal Register that relate to the successful installation 
of the sprinkler systems(s).  The submittals identified on this list shall 
be accompanied by a letter of approval signed and dated by the Fire 
Protection Specialist when submitted to the Government.

3.2   INSTALLATION REQUIREMENTS

The installation shall be in accordance with the applicable provisions of 
NFPA 13, NFPA 24 and publications referenced therein.

3.3   INSPECTION BY FIRE PROTECTION SPECIALIST

 The Fire Protection Specialist shall inspect the sprinkler system 
periodically during the installation to assure that the sprinkler system 
installed in accordance with the contract requirements.  The Fire 
Protection Specialist shall witness the preliminary and final tests, and 
shall sign the test results.  The Fire Protection Specialist, after 
completion of the system inspections and a successful final test, shall 
certify in writing that the system has been installed in accordance with 
the contract requirements.  Any discrepancy shall be brought to the 
attention of the Contracting Officer in writing, no later than three 
working days after the discrepancy is discovered.

3.4   ABOVEGROUND PIPING INSTALLATION

3.4.1   Protection of Piping Against Earthquake Damage

The system piping shall be protected against damage from earthquakes.  
Seismic protection shall include flexible and rigid couplings, sway bracing, 
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seismic separation assemblies where piping crosses building seismic 
separation joints, and other features as required by NFPA 13 for protection 
of piping against damage from earthquakes.

3.4.2   Piping in Exposed Areas

Exposed piping shall be installed so as not diminish exit access widths, 
corridors, or equipment access.  Exposed horizontal piping, including drain 
piping, shall be installed to provide maximum headroom.

3.4.3   Piping in Finished Areas

In areas with suspended or dropped ceilings and in areas with concealed 
spaces above the ceiling, piping shall be concealed above ceilings.  Piping 
shall be inspected, tested and approved before being concealed.  Risers and 
similar vertical runs of piping in finished areas shall be concealed.

3.4.4   Pendent Sprinklers Locations

Sprinklers installed in the pendent position shall be of the listed dry 
pendent type, unless otherwise indicated.  Dry pendent sprinklers shall be 
of the required length to permit the sprinkler to be threaded directly into 
a branch line tee.  Hangers shall be provided on arm-overs exceeding 300 mm 
in length.  Dry pendent sprinkler assemblies shall be such that sprinkler 
ceiling plates or escutcheons are of the uniform depth throughout the 
finished space.  Pendent sprinklers in suspended ceilings shall be a 
minimum of 150 mm from ceiling grid.  Recessed pendent sprinklers shall be 
installed such that the distance from the sprinkler deflector to the 
underside of the ceiling shall not exceed the manufacturer's listed range 
and shall be of uniform depth throughout the finished area.

3.4.5   Upright Sprinklers

Riser nipples or "sprigs" to upright sprinklers shall contain no fittings 
between the branch line tee and the reducing coupling at the sprinkler. 
Riser nipples exceeding 750 mm in length shall be individually supported.

3.4.6   Pipe Joints

Pipe joints shall conform to NFPA 13, except as modified herein.  Not more 
than four threads shall show after joint is made up.  Welded joints will be 
permitted, only if welding operations are performed as required by NFPA 13 
at the Contractor's fabrication shop, not at the project construction site. 
 Flanged joints shall be provided where indicated or required by NFPA 13.  
Grooved pipe and fittings shall be prepared in accordance with the 
manufacturer's latest published specification according to pipe material, 
wall thickness and size.  Grooved couplings and fittings shall be from the 
same manufacturer.

3.4.7   Reducers

Reductions in pipe sizes shall be made with one-piece tapered reducing 
fittings.  The use of grooved-end or rubber-gasketed reducing couplings 
will not be permitted.  When standard fittings of the required size are not 
manufactured, single bushings of the face type will be permitted.  Where 
used, face bushings shall be installed with the outer face flush with the 
face of the fitting opening being reduced.  Bushings shall not be used in 
elbow fittings, in more than one outlet of a tee, in more than two outlets 
of a cross, or where the reduction in size is less than 15 mm.
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3.4.8   Pipe Penetrations

Cutting structural members for passage of pipes or for pipe-hanger 
fastenings will not be permitted.  Pipes that must penetrate concrete or 
masonry walls or concrete floors shall be core-drilled and provided with 
pipe sleeves.  Each sleeve shall be Schedule 40 galvanized steel, ductile 
iron or cast iron pipe and shall extend through its respective wall or 
floor and be cut flush with each wall surface.  Sleeves shall provide 
required clearance between the pipe and the sleeve per NFPA 13.  The space 
between the sleeve and the pipe shall be firmly packed with mineral wool 
insulation.  Where pipes penetrate fire walls, fire partitions, or floors, 
pipes shall be fire stopped in accordance with Section 07840 FIRESTOPPING.  
In penetrations that are not fire-rated or not a floor penetration, the 
space between the sleeve and the pipe shall be sealed at both ends with 
plastic waterproof cement that will dry to a firm but pliable mass or with 
a mechanically adjustable segmented elastomer seal.

3.4.9   Escutcheons

Escutcheons shall be provided for pipe penetration of ceilings and walls. 
Escutcheons shall be securely fastened to the pipe at surfaces through 
which piping passes.

3.4.10   Inspector's Test Connection

Unless otherwise indicated, test connection shall consist of 25 mm pipe 
connected to the remote branch line; a test valve located approximately 2 
meters above the floor; a smooth bore brass outlet equivalent to the 
smallest orifice sprinkler used in the system; and a painted metal 
identification sign affixed to the valve with the words "Inspector's Test." 
 The discharge orifice shall be located outside the building wall directed 
so as not to cause damage to adjacent construction or landscaping during 
full flow discharge.

3.4.11   Drains

Main drain piping shall be provided to discharge at safe point outside the 
building.  Auxiliary drains shall be provided as indicated and as required 
by NFPA 13.  When the capacity of trapped sections of pipe is less than 11 
liters, the auxiliary drain shall consist of a valve not smaller than 15 mm 
and a plug or nipple and cap.  When the capacity of trapped sections of 
piping is more than 11 liters, the auxiliary drain shall consist of two 25 
mm valves and one 50 x 300 mm condensate nipple or equivalent, located in 
an accessible location.  Tie-in drains shall be provided for multiple 
adjacent trapped branch pipes and shall be a minimum of 25 mm in diameter.  
Tie-in drain lines shall be pitched a minimum of 15 mm per 3 mm.

3.4.12   Installation of Fire Department Connection

Connection shall be mounted on the exterior wall approximately 900 mm above 
finished grade.  The piping between the connection and the check valve 
shall be provided with an automatic drip in accordance with NFPA 13 and 
arranged to drain to the outside.

3.4.13   Identification Signs

Signs shall be affixed to each control valve, inspector test valve, main 
drain, auxiliary drain, test valve, and similar valves as appropriate or as 
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required by NFPA 13.  Hydraulic design data nameplates shall be permanently 
affixed to each sprinkler riser as specified in NFPA 13.

3.5   UNDERGROUND PIPING INSTALLATION

The fire protection water main shall be laid, and joints anchored, in 
accordance with NFPA 24.  Minimum depth of cover shall be 900 mm.  The 
supply line shall terminate inside the building with a flanged piece, the 
bottom of which shall be set not less than 150 mm above the finished floor. 
 A blind flange shall be installed temporarily on top of the flanged piece 
to prevent the entrance of foreign matter into the supply line.  A concrete 
thrust block shall be provided at the elbow where the pipe turns up toward 
the floor.  In addition, joints shall be anchored in accordance with NFPA 24
 using pipe clamps and steel rods from the elbow to the flange above the 
floor and from the elbow to a pipe clamp in the horizontal run of pipe.  
Buried steel components shall be provided with a corrosion protective 
coating in accordance with AWWA C203.  Piping more than 1500 mm outside the 
building walls shall meet the requirements of Section 02510 WATER 
DISTRIBUTION SYSTEM.

3.6   EARTHWORK

Earthwork shall be performed in accordance with applicable provisions of 
Section 02315 EXCAVATION, FILLING AND BACKFILLING FOR BUILDINGS.

3.7   ELECTRICAL WORK

Except as modified herein, electric equipment and wiring shall be in 
accordance with Section 16415 ELECTRICAL WORK, INTERIOR.  Alarm signal 
wiring connected to the building fire alarm control system shall be in 
accordance with Section 13851 FIRE DETECTION AND ALARM SYSTEM, ADDRESSABLE. 
All wiring for supervisory and alarm circuits shall be #14 AWG solid copper 
installed in metallic tubing or conduit.  Wiring color code shall remain 
uniform throughout the system.

3.8   DISINFECTION

After all system components are installed and hydrostatic test(s) are 
successfully completed, each portion of the sprinkler system to be 
disinfected shall be thoroughly flushed with potable water until all 
entrained dirt and other foreign materials have been removed before 
introducing chlorinating material.  Flushing shall be conducted by removing 
the flushing fitting of the cross mains and of the grid branch lines, and 
then back-flushing through the sprinkler main drains.  The chlorinating 
material shall be hypochlorites or liquid chlorine.  Water chlorination 
procedure shall be in accordance with AWWA M20.  The chlorinating material 
shall be fed into the sprinkler piping at a constant rate of 50 parts per 
million (ppm).  A properly adjusted hypochlorite solution injected into the 
system with a hypochlorinator, or liquid chlorine injected into the system 
through a solution-fed chlorinator and booster pump shall be used.  
Chlorination application shall continue until the entire system if filled.  
The water shall remain in the system for a minimum of 24 hours.  Each valve 
in the system shall be opened and closed several times to ensure its proper 
disinfection.  Following the 24-hour period, no less than 25 ppm chlorine 
residual shall remain in the system.  The system shall then be flushed with 
clean water until the residual chlorine is reduced to less than one part 
per million.  Samples of water in disinfected containers for bacterial 
examination will be taken from several system locations which are approved 
by the Contracting Officer.  Samples shall be tested for total coliform 
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organisms (coliform bacteria, fecal coliform, streptococcal, and other 
bacteria) in accordance with AWWA EWW.  The testing method shall be either 
the multiple-tube fermentation technique or the membrane-filter technique.  
The disinfection shall be repeated until tests indicate the absence of 
coliform organisms (zero mean coliform density per 100 milliliters) in the 
samples for at least 2 full days.  The system will not be accepted until 
satisfactory bacteriological results have been obtained.  After the 
successful completion, all sprinklers or plugs and gravity flush all drops 
or trapped piping.

3.9   PIPE COLOR CODE MARKING

Color code marking of piping shall be as specified in Section 09900 
PAINTING, GENERAL.

3.10   PRELIMINARY TESTS

The system, including the underground water mains, and the aboveground 
piping and system components, shall be tested to assure that equipment and 
components function as intended.  The underground and aboveground interior 
piping systems and attached appurtenances subjected to system working 
pressure shall be tested in accordance with NFPA 13 and NFPA 24.  Upon 
completion of specified tests, the Contractor shall complete certificates 
as specified in paragraph SUBMITTALS.

3.10.1   Underground Piping

3.10.1.1   Flushing

Underground piping shall be flushed in accordance with NFPA 24.  This 
includes the requirement to flush the lead-in connection to the fire 
protection system at a flow rate not less that the calculated maximum water 
demand rate of the system.

3.10.1.2   Hydrostatic Testing

New underground piping shall be hydrostatically tested in accordance with 
NFPA 24.  The allowable leakage shall be measured at the specified test 
pressure by pumping from a calibrated container.  The amount of leakage at 
the joints shall not exceed 2 liters per hour per 100 gaskets or joints, 
regardless of pipe diameter.

3.10.2   Aboveground Piping

3.10.2.1   Hydrostatic Testing

Aboveground piping shall be hydrostatically tested in accordance with NFPA 
13 at not less than 1400 kPa or 350 kPa in excess of maximum system 
operating pressure and shall maintain that pressure without loss for 2 
hours.  There shall be no drop in gauge pressure or visible leakage when 
the system is subjected to the hydrostatic test.  The test pressure shall 
be read from a gauge located at the low elevation point of the system or 
portion being tested.

3.10.2.2   Air Pressure Test

As specified in NFPA 13, an air pressure leakage test at 350 kPa shall be 
conducted for 24 hours.  There shall be no drop in gauge pressure in excess 
of 10 kPa for the 24 hours.  This air pressure test is in addition to the 
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required hydrostatic test.

3.10.2.3   Backflow Prevention Assembly Forward Flow Test

Each backflow prevention assembly shall be tested at system flow demand, 
including all applicable hose streams, as specified in NFPA 13.  The 
Contractor shall provide all equipment and instruments necessary to conduct 
a complete forward flow test, including65 mm diameter hoses, playpipe 
nozzles, calibrated pressure gauges, and pitot tube gauge.  The Contractor 
shall provide all necessary supports to safely secure hoses and nozzles 
during the test.  At the system demand flow, the pressure readings and 
pressure drop (friction) across the assembly shall be recorded.  A metal 
placard shall be provided on the backflow prevention assembly that lists 
the pressure readings both upstream and downstream of the assembly, total 
pressure drop, and the system test flow rate.  The pressure drop shall be 
compared to the manufacturer's data.

3.10.3   Testing of Alarm Devices

Each alarm initiating device, including pressure alarm switch, low air 
pressure switch, valve supervisory switch, and electrically-operated switch 
shall be tested for proper operation.  Water motor alarm shall be tested. 
The connecting circuit to the building fire alarm system shall be inspected 
and tested.

3.10.4   Trip Tests of Dry Pipe Valves

Each dry pipe valve shall be trip-tested by reducing normal system air 
pressure through operation the inspector's test connection.  Systems 
equipped with quick opening devices shall be first tested without the 
operation of the quick opening device and then with it in operation.  Test 
results will be witnessed and recorded.  Test results shall include the 
number of seconds elapsed between the time the test valve is opened and 
tripping of the dry valve; trip-point air pressure of the dry pipe valve; 
water pressure prior to valve tripping; and number of seconds elapsed 
between time the inspector's test valve is opened and water reaches the 
orifice.

3.10.5   Main Drain Flow Test

Following flushing of the underground piping, a main drain test shall be 
made to verify the adequacy of the water supply.  Static and residual 
pressures shall be recorded on the certificate specified in paragraph 
SUBMITTALS.  In addition, a main drain test shall be conducted each time 
after a main control valve is shut and opened.

3.11   FINAL ACCEPTANCE TEST

Final Acceptance Test shall begin only when the Preliminary Test Report has 
been approved.  The Fire Protection Specialist shall conduct the Final 
Acceptance Test and shall provide a complete demonstration of the operation 
of the system.  This shall include operation of control valves and flowing 
of inspector's test connections to verify operation of associated waterflow 
alarm switches.  After operation of control valves has been completed, the 
main drain test shall be repeated to assure that control valves are in the 
open position.  Each system shall be completely drained after each trip 
test.  The system air supply system shall be tested to verify that system 
pressure is restored in the specified time.  In addition, the Fire 
Protection Specialist shall have available copies of as-built drawings and 
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certificates of tests previously conducted.  The installation shall not be 
considered accepted until identified discrepancies have been corrected and 
test documentation is properly completed and received.  After the system 
has been tested and drained, the system shall be drained periodically for 
at least 2 weeks until it can be assured that water from the system has 
been removed.

3.12   ONSITE TRAINING

The Fire Protection Specialist and Manufacturer's Representative shall 
conduct a training course for operating and maintenance personnel as 
designated by the Contracting Officer.  Training shall be provided for a 
period of 8 hours of normal working time and shall start after the system 
is functionally complete but prior to the Preliminary Tests and Final 
Acceptance Test.  The Onsite Training shall cover all of the items 
contained in the approved Operating and Maintenance Instructions.

        -- End of Section --
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SECTION 14602

CRANES, SINGLE-GIRDER BRIDGE, MONORAIL AND JIB
08/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA Std 9 (1990) Load Ratings and Fatigue Life for 
Ball Bearings

AFBMA Std 11 (1990) Load Ratings and Fatigue Life for 
Roller Bearings

AMERICAN GEAR MANUFACTURERS ASSOCIATION (AGMA)

AGMA 9005-D (1994) Industrial Gear Lubrication

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC Pub No. S329 (1985; Appx A Jun 1994) Allowable Stress 
Design Specification for Structural Joints 
Using ASTM A 325 or A 490 Bolts

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C80.1 (1995) Rigid Steel Conduit - Zinc Coated

ANSI MH27.1 (1996) Cranes and Monorail Systems, 
Underhung

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (1997a) Carbon Structural Steel

ASTM A 325 (1997) Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile 
Strength

ASTM A 490 (1997) Heat-Treated Steel Structural 
Bolts, 150 ksi Minimum Tensile Strength

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 633 (1998) Electrodeposited Coatings of Zinc 
on Iron and Steel
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ASTM E 10 (1998) Brinell Hardness of Metallic 
Materials

ASME INTERNATIONAL (ASME)

ASME B30.16 (1999) Overhead Hoists (Underhung)

ASME HST-1M (1989; R 1995) Electric Chain Hoists

ASME HST-2M (1989; R 1995) Hand Chain Manually 
Operated Chain Hoists

ASME HST-4M (1991; R 1996) Overhead Electric Wire Rope 
Hoists

ASME HST-5M (1991; R 1996) Air Chain Hoists

ASME HST-6M (1986; R 1995) Air Wire Rope Hoists

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1998) Structural Welding Code - Steel

AWS D14.1 (1997) Welding Industrial and Mill Cranes 
and Other Material Handling Equipment

FEDERAL SPECIFICATIONS (FS)

FS RR-C-271 (Rev D; Am 1) Chains and Attachments, 
Welded and Weldless

FS RR-W-410 (Rev D; Am 1) Wire Rope and Strand

MATERIAL HANDLING INDUSTRY (MHI)

MHI CMAA 74 (1994) Top Running and Under Running, 
Single Girder Electric Overhead Traveling 
Cranes Utilizing Under Running Trolley 
Hoist

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 6 (1993) Industrial Control and Systems:  
Enclosures

NEMA KS 1 (1996) Enclosed and Miscellaneous 
Distribution Equipment Switches (600 Volts 
Maximum)

NEMA WC 3 (1992; Rev 1) Rubber-Insulated Wire and 
Cable for the Transmission and 
Distribution of Electrical Energy

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)
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SAE J 534 (1998) Lubrication Fittings

UNDERWRITERS LABORATORIES (UL)

UL 50 (1995; Rev thru Nov 1997) Enclosures for 
Electrical Equipment

UL 355 (1996; Rev thru Jul 1998) Cord Reels

UL 674 (1994; Rev thru Oct 1998) Electric Motors 
and Generators for Use in Division I 
Hazardous (Classified) Locations

1.2   SYSTEM DESCRIPTION

1.2.1   General Requirements

1.2.1.1   Standard Products

Materials and equipment shall be standard products of manufacturers 
regularly engaged in the fabrication of cranes and hoists and shall 
essentially duplicate items which have been in satisfactory use for at 
least 2 years prior to bid opening.  Any company licensed by a crane and 
hoist manufacturer to manufacture cranes and hoists bearing their name 
shall have the design and components approved by the licensor prior to 
submission to the Government for approval.

1.2.1.2   Nameplates

Each major component of equipment shall have the manufacturer's name, 
address, type or style, model or catalog number, and serial number on a 
metal plate secured to the equipment.

1.2.1.3   Verification of Dimensions

The Contractor shall verify all dimensions in the field and shall advise 
the Contracting Officer of any discrepancy before performing any work.

1.2.1.4   Welding

Welding shall be in accordance with qualified procedures using AWS D14.1 as 
modified herein.  Written welding procedures shall specify the Contractor's 
standard dimensional tolerances for deviation from camber and sweep and 
such tolerances shall not exceed those specified in AWS D14.1.  All welding 
shall be performed indoors.  Welders and welding operators shall be 
qualified in accordance with AWS D1.1 or AWS D14.1.  Allowable stress 
values shall be in accordance with MHI CMAA 74.

1.2.2   Design Criteria

The cranes shall be designed to operate in the spaces and match the runway 
dimensions and beams indicated.  The hook coverage and hook vertical travel 
shall not be less than that indicated.

1.2.2.1   Classification

The crane shall be designed and constructed to MHI CMAA 74 Class D, heavy 
duty service requirements for operation in indoor nonhazardous environment.
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The hoist shall be designed and constructed to ASME HST-4M, Class H1, 
service requirements for operation in nonhazardous environment.

1.2.2.2   Hoist Characteristics

Hoist shall be an electric-chain hoist of type, class, control, suspension, 
lift, and operating characteristics specified or an electric-wire-rope 
hoist of type, class, control, suspension, lift, and operating 
characteristics specified.  Each hoist shall have the capacity, 
lift-height, suspension, power source, and operating characteristics 
indicated and as follows:

a.  Each hoist shall have the capacity indicated on drawings.

b.  Each hoist shall have the minimum height of lift indicated on 
drawings.

c.  The hoist shall be the hook-suspension type.  The hoist shall be 
the lug-suspension type mounted on an electric-motor-driven 
trolley.

d.  Each hoist shall be standard headroom or minimum headroom type as 
indicated.

e.  Components of the hoist shall be designed and constructed for 
safety of operation and durability of components.  Replacement 
parts shall be interchangeable and readily accessible.

1.2.2.3   Bridge Crane Characteristics

The bridge crane shall be top running single-girder overhead traveling 
crane utilizing an underrunning trolley hoist.  Each bridge crane shall 
have the travel speed indicated.

1.2.2.4   Monorail Characteristics

The monorail shall be of the standard I beam, wide flange or H beam style.

1.2.2.5   Capacity Plates

Two capacity plates shall be provided, one for each side of the bridge.  
Each plate shall be lettered to indicate the total rated hoisting capacity 
of the crane.  All lettering shall be of sufficient size to be easily read 
from the floor.  Each lower load block shall be marked with the hoist rated 
capacity.  Rated load of the hoist on the monorail shall be marked in 
accordance with ASME B30.16.

1.2.3   Definitions

1.2.3.1   Capacity

Capacity shall mean the rated load in pounds, or tons of 2,000 pounds each, 
specified by the manufacturer for the hoist and marked plainly on the hoist 
and loadblock so as to be clearly legible.  In determining the applied 
load, the weight of the handling devices shall be included.

1.2.3.2   Hoisting Speed
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Hoisting speed shall mean the velocity in mm/s at which the hoist will lift 
the rated load.  Actual lifting speed shall be within plus or minus 10 
percent of the manufacturer's rating.

1.2.3.3   Bridge Crane Travel Speed

Bridge crane travel speed shall mean the velocity in mm/s at which the 
bridge crane will travel carrying with the rated load.  Actual travel speed 
shall be within plus or minus 10 percent of the manufacturer's rating.

1.2.3.4   Rated Lift

Rated lift shall mean the distance between the upper and lower elevations 
of travel of the load block.

1.2.3.5   Headroom

Headroom shall be measured with the load hook in the highest position with 
full load which is the distance between the saddle of the load hook and the 
following points:

a.  The bottom of the beam when S-shape runways are used.

b.  The top of the bottom flange for all flat, wheel-bearing flange 
surfaces.

1.2.3.6   Minimum Radius

Minimum radius shall mean the smallest radius to the centerline of the beam 
or track on which the trolley will operate properly.

1.2.3.7   Trolley Speed

Trolley speed shall mean the velocity in mm/s at which a motor-driven 
trolley with hoist will travel carrying the rated load on level track; 
actual speed shall be within plus or minus 10 percent of the manufacturer's 
rating.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Wiring and Schematic diagrams; G-A1.

  Detailed drawings shall be submitted containing complete wiring 
and schematic diagrams and any other details required to 
demonstrate that the system has been coordinated and will properly 
function as a unit.  Drawings shall show proposed layout, 
anchorage of equipment and appurtenances, and equipment 
relationship to other parts of the work including clearances for 
maintenance and operation.

SD-03 Product Data
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Hoist Hook Assembly; G-A1.
Heat Treatment; G-A1.

  Record of hook material and any heat treatment performed shall 
be submitted and shall be stamped on the hook shank or documented 
in certification papers furnished with the hooks.

Bridge Crane System Data; G-A1.

  A complete list of equipment and materials, including 
manufacturer's descriptive data and technical literature, 
performance charts and curves, catalog cuts, and installation 
instructions shall be submitted.

Hoist Data; G-A1.

  Manufacturer's catalog data shall be submitted showing the 
equipment and accessories to be provided.

Spare Parts; G-A1.

  Spare parts data shall be submitted and shall include a complete 
list of parts and supplies, with current unit prices and source of 
supply.

Bridge Crane System; G-A1.
Hoist; G-A1.

  Diagrams, instructions, and other sheets proposed for posting 
shall be submitted.

SD-06 Test Reports

Electrification System Tests; G-A1.

  Results of electrification system tests shall be submitted.

Acceptance Testing; G-A1.

  Test reports in booklet form shall be submitted showing all 
field tests performed to adjust each component and all field tests 
performed to prove compliance with the specified performance 
criteria, upon completion and testing of the installed system.  
The report shall include the information as required by paragraph 
ACCEPTANCE TESTING.

SD-07 Certificates

Hoist Certification; G-A1.
Track Design; G-A1.
Jib Framework; G-A1.
Hoist controls certification; G-A1.

  Certification shall be submitted attesting that each hoist, 
hoist trolley and track, jib framework, and hoist control has been 
factory tested for rated load capacity and operation, and that 
each hoist complies with the requirements specified.
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Hoist; G-A1.

  Certification shall be submitted attesting that a sample hoist 
of each type specified has been factory tested for the tests 
specified.

Motor Controller; G-A1.

  Certified results of thermal monitoring of motor components 
during tests shall be submitted.

Electric Hoists; G-A1.
Trolleys; G-A1.
Wiring; G-A1.
Contact Conductors; G-A1.
Hoist Controls; G-A1.
Overcurrent Protection; G-A1.
Grounding; G-A1.

  Certification shall be submitted attesting that electric hoists, 
trolleys, wiring, contact conductors, controls, overcurrent 
protection, and grounding conform to NFPA 70 and to UL standards.  
The label or listing with reexamination by the UL will be accepted 
as evidence that the materials conform to this requirement and to 
NFPA 70.

SD-10 Operation and Maintenance Data

Operation Manuals; G-A1.

  Six copies of operation manuals shall be furnished for the 
equipment furnished.  Operation manuals shall detail the 
step-by-step procedures required for system startup, operation, 
and shutdown.  Operation manuals shall include the manufacturer's 
name, model number, parts list, and brief description of all 
equipment and their operating features.  Operation manuals shall 
include a copy of the acceptance test report for information and 
future reference.  Operation manuals shall include an overall 
description of the system describing any unique features that may 
need special attention.

Maintenance Manuals; G-A1.

  Six copies of maintenance manuals shall be furnished for the 
equipment furnished.  Maintenance manuals shall list routine 
maintenance procedures, possible breakdowns and repairs, and 
troubleshooting guides.  Maintenance manuals shall include piping, 
layout diagrams, equipment layout diagrams, and wiring and control 
diagrams of the system as installed.  Maintenance manuals shall 
include a spare parts list of manufacturers recommended spare 
parts that should be maintained onsite and any long lead time 
items should be clearly identified.  Maintenance manuals shall 
contain replacement part numbers for the entire assembly.

1.4   DELIVERY AND STORAGE

Equipment delivered shall be placed in indoor storage, protected from the 
weather, humidity and temperature variations, dirt and dust, or other 
contaminants.
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PART 2   PRODUCTS

2.1   ELECTRIC HOIST

2.1.1   General

Electric hoist shall be of capacity, lift, type, suspension, headroom, and 
materials specified.  Each unit shall be factory wired and ready for 
operation.  Load-carrying parts of the hoist shall be designed so that the 
calculated static stress of the material, based on the rated capacity, will 
not exceed 20 percent of the average theoretical strength of the material.  
Each hoist shall be factory lubricated and shall be complete and ready for 
operation with the specified hoist controls and accessories.

2.1.2   Types of Electric Hoists

2.1.2.1   Electric Chain Hoist

Electric chain hoist shall be equipped with a standard chain and hook 
assembly or with a noncorroding, nonsparking chain and hook assembly.

2.1.2.2   Electric Wire-Rope Hoists

Electric wire-rope hoists shall be equipped with standard wire-rope and 
hook assembly or with a noncorroding, nonsparking wire-rope and hook 
assembly .

2.1.3   Hoist Speed

Each electric chain or wire-rope hoist speed shall be two-speed, as 
indicated and scheduled.  Slow speed of two-speed hoist shall be one-third 
full speed.

2.1.4   Load and Motor Brakes

Load brake shall be a totally enclosed, automatic, mechanical-type brake 
with a hardened-steel, Weston-type ratchet and pawl mechanism that will 
hold the capacity load of the hoist at any point when the motor is stopped. 
 Motor brakes are specified in paragraph MOTOR BRAKE.

2.2   HOIST MECHANICAL EQUIPMENT

2.2.1   Chain Hoist

2.2.1.1   Hoist Load Chain

Load chain shall be steel roller chain conforming to FS RR-C-271, Type III. 
 Pins, bushings, rollers, and side bars shall be carbon or alloy steel 
suitable for hoist use and of sufficient hardness, and strength to 
withstand the tests specified in ASME HST-2M.

Chain shall be a zinc electro-plated, resistance-welded, heat-treated alloy 
steel link chain conforming to FS RR-C-271, Type I, Grade C, Class 1 or 2.  
Chain shall be designed for hoist service and shall be of sufficient 
section, hardness, and strength to meet specification requirements and to 
withstand the tests specified in ASME HST-2M.

Noncorroding, nonsparking roller load chain or link load chain shall be 
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AISC Series 300 chrome-nickel alloy corrosion-resistant steel chain 
designed for hoist service and of sufficient section, hardness, and 
strength to meet specification requirements and to withstand the tests 
specified in ASME HST-2M.

Load chain shall have a safety factor of not less than 5, based on the 
minimum ultimate strength of the material.

2.2.1.2   Hoist Load-Chain Wheels

Load-chain wheels and roller-chain sprockets and shafts shall be 
manufactured from steel or heat-treated nodular cast iron.  Wheels shall be 
pocket or sprocket type, shaped to fit the links of the load chain or to 
accommodate roller chain.  Chain shall operate freely and smoothly over 
load wheels without binding or jamming.  The load-chain shaft may be 
integral with or rigidly connected to the load-chain wheel.  Welding of the 
wheel to the shaft will not be permitted.  Load chain shall be provided 
with surface-hardened, heat-treated steel guides that surround the load 
wheel and which will prevent wedging or jamming regardless of angle of pull.

2.2.1.3   Hoist Chain Container

A chain container shall be provided for each chain hoist.  Design of chain 
container shall maintain the headroom and clearance requirements of the 
hoist and shall not interfere with the operation of the load chain or load 
chain wheel.

2.2.2   Wire-Rope Hoist

2.2.2.1   Hoist Wire Rope

Wire rope for standard applications shall be extra flexible, preformed, 
extra improved or improved plow steel, 6 by 37 fiber core sealed 
construction wire conforming to FS RR-W-410, Type I, Class 3.

Wire rope for single-line application shall be preformed, extra improved or 
improved plow steel 18 by 7, fiber core, nonrotating wire conforming to FS 
RR-W-410, Type IV, Class 2.

Wire rope for noncorroding, nonsparking hoist application shall be 
preformed AISC Type 304, 18-8 corrosion-resistant steel, 6 by 19, bright 
finish, conforming to FS RR-W-410, Type I, Class 2.

Wire rope shall be anchored to drum or dead end.  Anchoring shall be of 
captive type, easily detached for changing and repair.  Wire rope shall 
have a factor of safety of not less than 5, based on the minimum ultimate 
tensile strength of the material.

2.2.2.2   Hoist-Rope Drum

Wire-rope drum shall be hardened steel or special grade alloy ductile iron. 
 Minimum diameter of the drum shall be 20 times the diameter of the 
hoisting rope for hoists with a capacity of 900 kg or less and 24 times the 
diameter of the hoisting rope for hoists over 2,000-pound capacity.  Drum 
shall have accurate, machine-cut grooves, cut to full depth of wire-rope 
diameter, with rounded corners of dimension as required for the specified 
lift.  In addition, the drum shall have not less than two complete turns of 
rope around it when the hook is in its lowest position.  Groove diameter 
and pitch centers shall be 0.78 mm greater than diameter of rope.  Drum 
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shall be flanged at each end and shall have enclosed tops and sides to 
preclude cable binding and jamming.  Cable reeving shall be arranged for 
double reeving.  Hook shall remain centered under the drum at all times.

2.2.2.3   Hoist Load Block and Sheaves

The cable load block shall be an enclosed, safety type that will shroud the 
sheave and protect the operator.  The sheave assembly shall be mounted on a 
steel axle and carried on sealed, prelubricated antifriction bearings.  
Wire-rope sheaves shall be machine-grooved, hardened steel, or cast iron 
with chilled groove surfaces.  The pitch diameter for running sheaves shall 
be not less than 18 times the diameter of the wire rope, and the diameter 
of the idler and equalizer sheaves shall be not less than 16 times the 
diameter of the rope used.

2.2.3   Hoist Hook Assembly

Hooks and hook swivels shall be heat-treated alloy steel forgings.  Yokes, 
crossheads, and bars shall be of suitable strength steel or cast iron.

Load blocks and hook assembly shall be the nonsparking, noncorroding type, 
fabricated of AISC Type 304, 18-8 chrome-nickel corrosion-resistant steel; 
or they shall be a bronze alloy of suitable strength and section for the 
rated capacity load.

Hook assembly for electric- or air-operated hoists shall be carried on 
antifriction bearings to permit free swivel under rated capacity load 
without twisting load chain or wire.  Each hook shall have a spring-loaded 
safety latch.  Each hook assembly shall include a machined and threaded 
shaft and swivel locknut with an effective locking device to prevent nut 
from backing off.

2.2.4   Hoist Gear Assembly

2.2.4.1   Gears

Gears shall be spur, helical, spiral, or bevel-type, accurately machined, 
and conforming to AGMA standards for this type of service.

2.2.4.2   Gear Shafts

Gear shafts shall be manufactured from high-carbon steel or alloy steel, 
machined and ground for accurate fit, and splined for fitting to the mating 
gear.

2.2.4.3   Gear Train Assembly

Gear train assembly shall be totally enclosed in the hoist frame casting 
and shall operate in a sealed oil bath.  Frame casting shall be provided 
with lubrication fittings and inspection ports.

2.2.5   Hoist Bearings

2.2.5.1   Antifriction Bearings

Bearings in the hoist mechanism of electric- or air-powered hoists shall be 
antifriction bearings.

2.2.5.2   Factory Sealed Bearings
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Sprocket bearings, motor bearings, and load-block bearings shall be 
prelubricated factory sealed bearings.

2.2.6   Hoist Lubrication

Adequate lubrication shall be provided for moving parts of the hoist and 
trolley and for filling, draining, and checking the level of the lubricant. 
 Lubricant shall be designed for use in an ambient temperature of12 to 43 
degrees C.  Hoist reduction gearing, load brake, and trolley wheel gears 
with electric motor drive shall operate in an oil bath.  Lubrication and 
mechanism housing shall prevent leaking and shall prevent lubricant from 
coming into contact with electric motors and equipment.  Lubricant shall 
conform to AGMA 9005-D.

2.2.7   Hoist Frame and Housing

Operating parts of the hoist shall be mounted and enclosed in a sealed, 
factory-painted metal frame of malleable iron, cast steel, welded steel, or 
aluminum.  Welded or bolted frames shall carry loads on the fabricated 
pieces.  Welds or bolts shall be used only to hold the fabricated parts in 
position.

2.2.8   Hoist Paint Finish

Each hoist and accessory shall receive a factory-applied paint finish.  
Hooks shall not be painted.

2.3   TROLLEYS

2.3.1   Paint

Each trolley assembly shall be factory-painted, designed specifically for 
use with the specified hoist, and shall be furnished by the hoist 
manufacturer.  Paint finish shall be the same type and quality specified 
for the hoist.

2.3.2   Wheels

2.3.2.1   Load Distribution

Each trolley assembly shall have not less than four wheels.  Sufficient 
wheels shall be provided to properly distribute the load.  The load on a 
wheel shall not exceed where D equals the diameter of the wheel in and W 
equals the width of the rail head or the nominal length of bearing on the 
tread.

2.3.2.2   Design and Type

Wheels shall be single-flange type manufactured from forged alloy steel 
with machined, hardened treads and flanges, or high-strength cast or 
nodular iron with machined flanges and treads, chill-hardened not less than 
1.5 mmdeep.  Flanged wheels for motor-driven trolleys shall have treads and 
flanges hardened to not less than No. 320 Brinell hardness.  Manually 
driven, trolley-wheel treads shall be hardened to not less than Brinell 
hardness No. 245 as defined in ASTM E 10.  Wheels shall be designed to 
operate on sloped or flat flange I-beams.

2.3.2.3   Bearings
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Trolley wheels shall be carried on sealed, permanently lubricated, 
antifriction bearings designed for axial and thrust loading.  Bearings 
shall conform to the applicable requirements of AFBMA Std 9 and AFBMA Std 11. 
 Bearings shall have an L-10 life of 3,000 hours or more, as defined by 
AFBMA Std 9 or AFBMA Std 11 as applicable.

2.3.3   Side Plates, Pins, and Axles

2.3.3.1   Side Plates

Side plates shall be fabricated from structural-quality rolled-steel plate 
milled to the required profile with integral bosses where necessary to 
support equalizing pins; side plates shall be fitted with steel end bumpers.

2.3.3.2   Pins and Axles

Equalizing pins and axles shall be heat-treated alloy steel, machined and 
finish ground to the required size.

2.3.4   Gearing

2.3.4.1   Gears

Gears shall be cut from heat-treated alloy steel accurately machined into 
spur, helical, and pinion gears, conforming to AGMA requirements.

2.3.4.2   Drive Pinions

Drive pinions shall be carburized alloy steel, malleable iron, or bronze, 
with cut or cast teeth, conforming to AGMA requirements.

2.3.4.3   Clamps

Plain trolleys and geared, manual-drive trolleys shall have suitable, 
quick-acting, steel track clamps.  Clamps shall be adjustable for wear and 
shall not injure track flanges.  They shall function satisfactorily on 
curved and straight track and shall be capable of withstanding a pull 
equivalent to one-third the rated capacity of the hoist when executed 
parallel to the track.

2.3.5   Safety Hangers or Lugs

Safety hangers or lugs shall be steel and shall be integral with, or 
fastened to, each hoist frame or to trolley frame.  They shall ride free 
above the bottom flange of the beam.  Hanger shall be of sufficient 
capacity to hold the hoist, fully loaded, in the I-beam in case of wheel or 
axle failure.  Safety factor of each part of trolley assembly shall be not 
less than 5, based on the ultimate strength of the material used.

2.4   TROLLEY TYPE

2.4.1   Electric-Motor-Driven Trolleys

Trolley shall be an electric-motor-driven geared type conforming to NFPA 70, 
the specified general trolley requirements, and the requirements specified.

Trolley drive shall be an electric-motor-driven, tractor type conforming to 
the specified general trolley requirements.  Motor shall drive through a 

SECTION 14602  Page 15



Base Engineering Maintenance Complex, Ellsworth AFB, SD EL46

totally enclosed gear train to an adjustable-tension, spring-loaded, 
rubber-tired, drive wheel.  Trolley wheels shall be the flangeless type, 
carried on the specified type of antifriction bearings.  Tractor frame 
shall include two guide rollers on each side of the frame, carried on 
sealed, permanently lubricated antifriction bearings.

Trolley speed shall be not more than 750 mm/s.

2.5   BRIDGE STRUCTURAL ITEMS

2.5.1   Bolts, Nuts, and Washers

Bolts, nuts, and washers shall conform to ASTM A 325 bolts.  High-strength 
bolted connections shall conform to the requirements of AISC Pub No. S329, 
except that ASTM A 490 bolts shall not be used.  No galvanized bolts shall 
be used.

2.5.2   Bridge Girders

Bridge girders shall be welded structural steel box sections, wide-flange 
beams, standard I-Beams, reinforced beams or sections fabricated from 
rolled plates and shapes.

2.5.3   End Ties and Bridge Girder End Connections

Horizontal gusset plates shall be provided at the elevation of the top and 
bottom end tie flanges for connection to girder ends.  End connections 
shall be made using high-strength bolts.  Body-bound bolts fitted in 
drilled and reamed holes shall be used to maintain the crane square.

2.5.4   Bridge End Trucks

End trucks shall be fabricated from structural steel providing a rigid 
structure and shall be of the rotating or fixed-axle type.  Jacking pads 
shall be provided for removal of wheel assemblies.  A means shall be 
provided to prevent the crane from dropping more than 25 mm in case of axle 
failure.

2.5.5   Runway Beams

The runway beams for the bridge travel shall be of the size recommended by 
the crane manufacturer and shall be in accordance with MHI CMAA 74.

2.6   BRIDGE MECHANICAL EQUIPMENT

2.6.1   Bridge Drives

Bridge drives shall consist of motor or motors driving through a suitable 
reduction unit or units to the wheels located at each end of the bridge.

2.6.2   Bridge Crane Gear Assembly

2.6.2.1   Gears

Gears shall be spur, helical, spiral, or bevel type, accurately machined, 
and conforming to AGMA standards for this type of service.

2.6.2.2   Gear Shafts
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Gear shafts shall be manufactured from high-carbon steel or alloy steel, 
machined and ground for accurate fit, and splined for fitting to the mating 
gear.

2.6.2.3   Gear Train Assembly

Gear train assembly shall be totally enclosed in the drive housing and 
shall operate in a sealed oil bath.  The drive housing shall be provided 
with lubrication fittings and inspection ports.

2.6.3   Bridge Brakes

Bridge brakes are specified in paragraph BRAKES.

2.6.4   Bridge Wheels

2.6.4.1   Wheels

The wheels shall be made of rolled or forged steel.  The wheel treads and 
flanges shall be rim toughened to between 320 and 370 Brinell hardness 
number.  Bridge wheels shall be double-flanged.  Bridge wheels shall have 
tapered or straight treads.

The bridge assembly shall have not less than four wheels.  Sufficient 
wheels shall be provided to properly distribute the load.  The load on a 
wheel shall not exceed 13 600 DW kg where D equals the diameter of the 
wheel in mm and W equals the width of the rail head or the nominal length 
of bearing on the tread.  Wheels shall be single-flange type manufactured 
from forged alloy steel with machined, hardened treads and flanges, or 
high-strength cast or nodular iron with machined flanges and treads, 
chill-hardened not less than 1.5 mm deep.  Flanged wheels shall have treads 
and flanges hardened to not less than No. 320 Brinell hardness.  Wheels 
shall be designed to operate on sloped or flat flange I-beams.

2.6.4.2   Bearings

Wheels shall be carried on sealed, permanently lubricated, antifriction 
bearings designed for axial and thrust loading.  Bearings shall conform to 
the applicable requirements of the AFBMA Std 9 or AFBMA Std 11.  Bearings 
shall have an L-10 life of 3,000 hours or more, as defined by AFBMA Std 9or 
AFBMA Std 11 as applicable.

2.7   ELECTRICAL

Materials and installation, including electrical wiring, contact 
conductors, controls, overcurrent protection, and grounding shall meet the 
requirements of NFPA 70 and applicable UL and NEMA standards and specified 
requirements.

2.7.1   Power Supply

Electrical power for operation of the hoist will be supplied from , 3 
phase,  power distribution system.

2.7.1.1   Bridge Incoming Power Supply

a. The contact conductor system shall be furnished complete with 
collector and all necessary accessories for mounting the contact 
assembly.
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b.  The contact conductor system shall be of the enclosed type and 
shall be rated for 600 volts AC with a continuous current carrying 
capacity as required by the connected load of the crane.  Voltage 
drop shall be limited to not more than 1 percent from the power 
input connection at the main contact conductors to the input 
terminals of the crane main circuit breaker when the crane is 
operating with the greatest load condition and is at the maximum 
distance from the point of connection of the power feeder.  
Mounting supports shall provide means to accommodate contraction 
and expansion due to temperature changes and to permit 
installation with proper alignment.  The mounting supports shall 
be spaced at intervals that will limit the maximum deflection of 
the contact conductors to not more than 3 m.  All mounting bolts 
and screws shall be of a suitable corrosion-resisting material.  
Standard products of the manufacturer furnishing the conductors 
shall be provided to connect the power supply to the conductors.  
Contraction and expansion sections shall be provided at each 
monolith joint.  Except as otherwise specified, the contact 
conductor system shall conform to the following:

(1)  Conductor insulation shall be of the nonburning type, 
suitable for outdoor service at an ambient temperature of 100 
degrees F.  It shall be designed and installed so as to 
accommodate independent and/or unequal movements of the conductors 
and enclosures.

(2)  Stainless-steel hanger clamps with insulators shall be used 
to support the insulated conductor.

c.  Collector shall have two individually spring-loaded conductor 
contact shoes for each phase or shall have no exposed current 
carrying surfaces for each main conductor and shall be 
articulated, if necessary, to maintain full contact against the 
contact conductor.  Contact shoes shall be of graphite bronze or 
other suitable material as approved by the Contracting Officer, 
and shall be suitable for use with contact conductors furnished.  
The collector mounting shall provide means for adjustment as 
required to make proper contact and to travel properly on the 
contact conductors.  Supporting wheels, if required, shall be 
provided with self-lubricating bearings.

2.7.1.2   Trolley Power Supply

Power may be brought to the trolley by a cable reel or a festoon system.

a.  Cable reel shall be an automatic rewind assembly with 
four-conductor type G cables sized for the current-carrying 
capacity of the hoist and trolley.  Reel shall have a replaceable 
spring or electric motor with adjustable tension and sufficient 
takeup for the entire cable length.  Main shaft shall be carried 
on permanently lubricated antifriction bearings.  Unit shall 
include a bronze brush and collector ring assembly, wired into a 
safety terminal block.  Unit shall be listed in the UL 355.  Each 
reel shall include a guide roller cable outlet and cable length as 
required.  Cable reel assembly shall include a swivel-mount base 
that will permit the indicated turn in either direction.
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b.  Festoon system shall consist of flexible power cable supported by 
cable trolleys running on a steel messenger cable, an I-beam rail, 
or a channel.  The power cable shall be type G, 75-degree C, 
600-volt insulation and heavy-duty neoprene or chlorosulfonated 
polyethylene jacket.  The cable shall be sized as required by NFPA 
70.  The cable shall conform to the applicable requirements of 
NEMA WC 3, Part 7, and shall have class H or class K stranding.  
Cable conductors shall be terminated at both ends with terminal 
lugs on terminal blocks in terminal boxes.  Cable ends shall have 
strain relief devices to protect the cable terminations.

2.7.2   Motor Controller

Motor controller shall be a reversing-type magnetic starter with 
thermal-overload protection, molded case circuit breaker, and control 
transformer operated by a pushbutton control station.  Controller and 
control station shall be mechanically or electrically interlocked to 
preclude possibility of operating opposing control circuits simultaneously.

2.7.2.1   Contactor Fingers

Contactor fingers shall be adjustable and shall have renewable tips.

2.7.2.2   Transformer

Transformer shall reduce the control-circuit voltage to 120 volts AC, to 48 
volts AC, or to 24 volts AC.

2.7.2.3   Enclosure for Mounting

Motor controller shall be mounted in either a gasketed cast metal or sheet 
metal enclosure, as required or noted, with hinged door conforming to the 
requirements of UL 50.  Motor controller enclosures, complying with NEMA 
ICS 6, shall be NEMA, Type 1.

2.7.3   Pendant Control Station

Each hoist shall have a pendant-mounted conductor cable and pushbutton 
station with a strain-reliever chain or cable permanently attached to the 
hoist frame and integral with the pendant conductor cable.  The control 
station shall be a full-guarded, momentary-contact, pushbutton type with 
each button clearly marked to indicate its function.  A separate button or 
a single button providing steps for each speed of multispeed hoists or 
trolleys shall be provided.  The pushbuttons shall return to the off 
(normally open contacts) position when pressure is released by operator.  
The pushbutton station shall be grounded to the hoist.  The strain reliever 
chain or cable shall not be used as a grounding circuit.

2.7.4   Mainline Disconnect Switch

A mainline disconnect switch shall be provided and shall be a surface- 
mounted, heavy-duty, single-throw, air-break, enclosed type conforming to 
NEMA KS 1 as indicated.  Disconnect switch shall be fused.  Enclosure shall 
be NEMA Type 1.

2.7.5   Hoist Limit Switches

Adjustable upper-limit switch shall be provided to prevent overtravel of 
the hook or load block in the hoisting direction.  Limit switch shall be 
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arranged to stop the hoist motor and apply the motor brake before reaching 
the uppermost safe limit of travel.  In case of hook overtravel, the motor 
shall automatically and momentarily be reversed.  Adjustable lower-limit 
switch shall be provided to stop the hoist motor and apply the motor brake 
when the load hook reaches a predetermined lower limit.

2.7.6   Bridge and Trolley Travel Limit Switches

Limit switches shall be mounted to the bridge and trolley, respectively, to 
interrupt current to the bridge and trolley controls.  Adjustable limit 
switch actuators shall be installed on both ends to actuate the limit 
switches and stop the crane bridge or trolley prior to contacting the 
bumpers.

2.7.7   Hoist Motors

Hoist motor shall be a high-starting torque, high-slip, 30-minute time 
rated, reversible electric motor specifically designed for hoist duty and 
capable of operating at the specified duty class, capacity, and speed.  The 
motor shall be 460-volts, 3-phase, 60-hertz and horsepower as recommended 
by manufacturer for capacity and lift speed of hoist.  The hoist motors 
shall be provided with Class B insulation, and motor enclosures shall be 
totally enclosed, nonventilated (TENV).  Enclosure shall be fitted with a 
UL-approved drain and breather and shall be certified and labeled in 
accordance with UL 674, Class 1, Groups C and D.

2.7.8   Bridge and Trolley Motors

Bridge and Trolley motors shall be  two-speed, two-winding conforming to 
the requirements for hoist motors except they may be NEMA design B (high 
torque and slip not required).

2.7.9   Motor Brake

Motor brake shall be an externally adjustable, electrically operated 
single- or multiple-friction disk brake that shall apply automatically when 
the power is off.  The brake shall be capable of holding 125 percent of the 
rated load from any operating speed.  The brake shall hold a static load 
equal to 150 percent of the rated capacity of the hoist.

Bridge unit shall have an automatic, adjustable, solenoid-operated, 
electric brake designed for trolley application.  Brake shall apply and 
release smoothly during starts and stops to minimize pendulum action of the 
load.  Braking torque shall be not less than 100 percent of motor torque 
and shall match motor torque characteristics.

2.7.10   Conduit and Wire

2.7.10.1   Conduit

Conduit between feeder enclosure and disconnect switches and fixed control 
stations shall be zinc-coated rigid-steel conduit, couplings, elbows, 
bends, and nipples conforming to ANSI C80.1.  Zinc coating shall be an 
electrodeposited coating conforming to ASTM B 633.

2.7.10.2   Wire

Building wire for use in conduits, raceways, and wireways in wet or dry 
locations shall be single-conductor, 600-volt, heat- and moisture-resistant 
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Type RHW or THW with a maximum temperature rating of 75 degrees C, or 
cross-linked thermosetting, polyethylene insulation with a temperature 
rating of 90 degrees C.

2.8   SPECIAL REQUIREMENT

2.8.1   Heat Shield

Hoist device and bridge assement shall have shielding as needed to protect 
compon for form ceiling mounted radiant heating elements.

PART 3   EXECUTION

3.1   ERECTION

Erection shall be in accordance with the manufacturer's instructions.

3.2   ONSITE ELECTRIFICATION SYSTEM TESTS

Electrification system shall be given continuity and insulation testsafter 
the installation has been completed but before equipment is energized.  
Contractor shall provide necessary test equipment, labor, and personnel to 
perform the tests as specified.  Electrification system equipment shall be 
completely isolated from all extraneous electrical connections.  Substation 
and switchboard feeder breakers, circuit breakers in panelboards, and other 
disconnecting devices shall be used to isolate the equipment under test.  
Insulation tests on equipment and wiring shall be conducted using a 
1,000-volt, insulation-testing instrument.  Readings shall be recorded 
every minute and until three equal and consecutive readings are obtained.  
The resistance between phase conductors and between phase conductors and 
ground shall be not less than 1 megohm.  Test data shall be recorded and 
shall include megohm readings versus time.  Final acceptance shall depend 
upon satisfactory performance under test.  Electrification system shall not 
be energized until recorded test data of the electrification system tests 
are approved.

3.3   ACCEPTANCE TESTING

Acceptance testing shall comply with the following paragraphs.

3.3.1   Acceptance Test

The Contractor shall provide all personnel necessary to conduct the tests 
including but not limited to operators, riggers, rigging gear, and test 
weights.  Testing shall be performed in the presence of Contracting 
Officer.  The Contractor shall notify the Contracting Officer 14 days prior 
to testing operations.

3.3.1.1   Test Sequence

The equipment shall be tested according to the applicable paragraphs of 
this procedure in the sequence provided.

3.3.1.2   Test Data

Operating and startup current measurements shall be recorded for electrical 
equipment (motors and coils) using appropriate instrumentation.  Speed 
measurements shall be recorded as required by the facility evaluation tests 
(normally at 100-percent load).  Recorded values shall be compared with 
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design specifications or manufacturer's recommended values; abnormal 
differences shall be explained in the remarks and submitted for approval or 
appropriate adjustments performed.  In addition, high temperatures or 
abnormal operation of any equipment or machinery shall be noted, 
investigated, and corrected.  Hoist and trolley speeds should be recorded 
during each test cycle.

3.3.1.3   Equipment Monitoring

During the load test, improper operation or poor condition of safety 
devices, electrical components, mechanical equipment, and structural 
assemblies shall be monitored.  Observed defects critical to continued 
testing shall be reported immediately to the Contracting Officer and 
testing shall be suspended until the deficiency is corrected.  During and 
immediately following each load test, the following inspections shall be 
made:

a.  Inspect for evidence of bending, warping, permanent deformation, 
cracking, or malfunction of structural components.

b. Inspect for evidence of slippage in wire-rope sockets and fittings.

c.  Check for overheating in brake operation; check for proper 
stopping.  All safety devices, including emergency stop switches and 
POWER OFF pushbuttons, shall be tested and inspected separately to 
verify proper operation of the brakes.

d.  Check for abnormal noise or vibration and overheating in machinery 
drive components.

e.  Check wire rope sheaves and drum spooling for proper operation, 
freedom of movement, abnormal noise, or vibration.

f.  Check electrical drive components for proper operation, freedom 
from chatter, noise, or overheating.

g. Inspect external gears for abnormal wear patterns, damage, or 
inadequate lubrication.

3.3.1.4   Hooks

Hooks shall be measured for hook-throat spread before and after load test.  
A throat dimension base measurement shall be established by installing two 
tram points and measuring the distance between these tram points (to within 
0.4 mm).  This base dimension shall be recorded.  The distance between tram 
points shall be measured before and after load test.  An increase in the 
throat opening by more than 1 percent from the base measurement shall be 
cause for rejection.

3.3.2   No-Load Testing

3.3.2.1   Hoist Operating and Limit Switch Test

The load hook shall be raised and lowered through the full range of normal 
travel at rated speed and other speeds of the crane.  The load hook shall 
be stopped below the geared limit switch upper setting.  In slow speed 
only, proper operation of upper and lower limit switches shall be verified. 
 The test shall be repeated a sufficient number of times (minimum of three) 
to demonstrate proper operation.  Brake action shall be tested in each 
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direction.

3.3.2.2   Trolley Travel

The plain trolley shall travel the full distance of the  rails.

The trolley shall be operated the full distance of the  rails using geared 
manual drive.

The trolley shall be operated the full distance of the  rails exercising 
all drive speed controls in each direction.  Brake operation shall be 
verified in each direction.  In slow speed, the trolley bumpers shall 
contact the trolley stops located on the rails.

3.3.2.3   Hoist Loss of Power No-Load Test

The hooks shall be raised to a height of approximately 2 m or less.  While 
slowly lowering the hook, the main power source shall be disconnected 
verifying that the hook will not lower and that the brake will set.

3.3.2.4   Travel Loss of Power No-Load Test

With the hook raised to clear obstructions and the trolley traveling in 
slow speed, the main power source shall be disconnected, verifying that the 
trolley will stop and that the brake will set.

3.3.3   Load Test

3.3.3.1   Hoist

Unless otherwise indicated, the following tests shall be performed using a 
test load of 125 percent of rated load.

a.  Dynamic Load Test:  The test load shall be raised and lowered 
through the full-range while operating in each speed.  The machinery 
shall be completely stopped at least once in each direction to ensure 
proper brake operation.

b.  Hoist Loss of Power Test:  After raising the test load to 
approximately 2 m above ground level and while slowly lowering the test 
load, the main power source and the control pushbutton shall be 
released verifying that the brake will set and that the test load will 
stop lowering.

c. Trolley Dynamic Load Test:  While operating the trolley the full 
distance of the monorail rails in each direction with test load on the 
hook (one cycle), the proper functioning of drive speed control points 
and proper brake action shall be tested.

3.4   MANUFACTURER'S SERVICES

Services of a manufacturer's representative who is experienced in the 
installation, adjustment, erection, and operation of the equipment 
specified shall be provided.  The representative shall supervise the 
installation, adjustment, and testing of the equipment.

3.5   FIELD TRAINING

A field training course shall be provided for designated operating staff 
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members.  Training shall be provided for a total period of 8 hours of 
normal working time and shall start after the system is functionally 
complete but prior to final acceptance tests.  Field training shall cover 
all of the items contained in the operating and maintenance instructions.  
The Contracting Officer shall be given at least 2 weeks advance notice of 
such training.

       -- End of Section --
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